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Mental Development 


Theories of the Nature of Mind 

The student of educational psychology will find his path beset 

with insuperable difficulties unless he has clear ideas on the 
nature of mental development. There hardly a problem in 
connection with the subject of our study which does not assume 
some theory of development, and our first task must be to 
examine the different views which have been accepted in the 
past or are now current. It is the spec.al danger of workers in 
applied science to accept principles without sufficient investi- 
gation and thereby to perpetuate age-long errors. In the course 
of this book we shall have ample opportunities of observing 

* r, h,Ch haS been caused by accepting mistaken 

psychological theories as though they were profound educa- 
tional truths. 


whiIh h n r L are fiVC tbe0deS ° f thC “ atUre aDd gr0Wth ° f min d 

wh ch need examinauon , n this preliminary survey owing to the 
ac a t ey are frequently employed consciously or uncon- 
sciously in the application of psychology to educational topics. 
They will be referred to as : 


(a) The Compartment Theory; 

(b) The Faculty Theory; 
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(c) The Association Theory; 

(d) The Structure Theory; 

(e) The Configuration Theory. 

The Compartnmet Theory 

The compartment theory is so primitive that it seems 
difficult to believe that such a view of the nature of mind could 
have been resuscitated in a scientific age. According to this 
view the mind is regarded as a kind of receptacle composed 
of different compartments, each of which is able to store a 
definite amount of mental material of a particular sort. The 
nature of the material is not always clearly indicated but it is 
frequently supposed to consist of ideas, images, affects and so 
on. The various receptacles are assumed, in a loose way, to 
have a more or less definite volume permitting only a certain 
number of the contents to be stored in them. If more are put 
in some must be squeezed out; but sometimes the images and 
ideas are regarded as being of a sort of gaseous nature so that 
more can be forced on under pressure. Mental development 
consists of acquiring the mental elements and arranging them 
into their proper compartment, after the fashion of the files in 
an office, for convenience of reference. Sometimes thecompart- 
»ments are dignified by the name of systems, but the underlying 
idea is the same. 

Lest it should be imagined that nobody could conceivably 
adopt this view I give a quotation from the exponent of the 
most recent revival of the compartment idea. “The unconcious 
system of the mind,” says Professor Freud, “may be compared 
to large ante-room in which the various mental excitations are 
crowding upon one another, like individual beings. Adjoining 
this is a second, smaller apartment, a sort of reception-room, 
in which, too, consciousness resides. But on the threshold 
between the two there stands a personage with the office of 
door-keeper, who examines the various mental excitations, 
censors them, and denies them admittance to the reception- 
room when he disapproves of them. ... The excitations in the 
unconscious, in the antichamber, are not visible to con- 
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sciousness, which is, of course, in the other room, so to begin 
with they remain unconscious. ... But even those excitations 
which are allowed over the threshold do not necessarily become 
conscious ; they can only become so if they succeed in 
attracting the eye of consciousness. This second chamber 
therefore, may be suitably called the pre-conscious system.” 
Although we are told that consciousness resides in the re¬ 
ception-room, apparently the ideas and images (or excitations 
which are queer things) do not awaken until, like the princess 
in the fairly tale, they have received the kiss of consciousness 
Tubbed their eyes and passed into a third compartment. What 
consciousness is apart from the contents of consciousness *.is a 
deep, not to say meaningless, mystery. But this does not con¬ 
cern us at present. 

This spatial notion of a series of compartments, owing to 
the ease with which it may be visualised has captured the 
popular imagination; and the theory of unconscious ideas 
which have all the characteristics of ideas as we know them, 
except that of being conscious, and lesiding in some dark 
cavern, is widely accepted as sound psychology. Most exponents 
of psycho-analysis accept this corapartmental view as a true 
representation of mental structure, and combine it with a 
further belief that a corresponding structure is found in the 
nervous system. Not so Professor Freud, who warns us that, 
“We may give free rein to our assumptions provided that we 
at the same time preserve our cool judgment and do not take 
the scaffolding for the building.” But few of his followers 
remember this advice of the master. In dealing with functional 
diseases of the nervous system it is no doubt desirable for the 
practitioner to have a visual symbol in order to help in the 
analysis of the various complicated activities displayed in the 
psycho-neuroses. If the time relations of these activities can be 
conceived as split up into minor activities which exhibit a 
definite time sequence, it is useful to symbolise the time 

relations by a spatial diagram. Thus, if the origin of a certain 

^ a * n a< ^ U ^ Can * race d to some event occurring in his 
C ildhood it may be convenient, as a rough and ready 
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mnemonic, to represent the original event as an idea persisting 
in an unconscious state, for that will help to keep the cause 
in mind and will be useful for future reference. But strictly 
speaking, there is no need whatever to assume a real spatial 
arrangement of the psychic system, or to suppose that the 
mnemonics in any way resemble the structure of the living 
mind. In order not to be misled by the specious simplicity of 
all this spatial symbolism the student of educational psycho¬ 
logy must remember that “these comparisons are designed 
only to assist us in our attempt to make clear the complication 
of the psychic activity by breaking up this activity and referring 
the simple activities to the single component parts of the 
apparatus.” In brief, the various compartments are a device 
for representing spatially a series of time relations and should 
never be used for any other purpose. To build up a theory of 
mental processes on such a basis is like the attempt of the 
friends of an engaged couple to study the characteristics of their 
future children from a survey of the scaffolding of the house 
they are building. 

Freud is not only a great physician but a stimulating 
teacher and knows the didactic value of illustrations. He 
appears also to think by means of diagrams, and in his latest 
exposition of mental structure, which he characteristically 
describes as the anatomy of the personality, he gives a neat 
diagram as a summary of his views, a sound mnemonic device; 
but he adds: “When you think of this dividing up of the 
personality you must not imagine sharp dividing lines such as 
are artificially drawn in the field of political geography. We 
cannot do justice to the characteristics of the mind by means 
of linear contours, such as occur in a drawing or in a primitive 
painting, but we need rather the areas of colour shading off 
into one another that are to be found in modern pictures. After 
we have made our separations, we must allow that we have 
separated to merge again. Do not judge too harshly of a first 
attempt at picturing a thing so elusive as the human mind.” 
Such merging into one another of mental events, which led 
William James to talk of the “stream of consciousness,” is so- 
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fundamental a property of mind that any account of mental 
development which ignores it is unscientific and misleading. 

\b) The Faculty Theory 

Though the theory of mental activity as consisting of a 
congeries of independent mental entities, called faculties, has 
been definitely repudiated by competent people it has a 
persistent way of cropping up again. Moreover, the terminology 
associated with the theory is often valuable for descriptive pur¬ 
poses, as it would be difficult, without tedious circumlocution, 
to avoid speaking of the imagination, the judgment, the intelli¬ 
gence, etc. Thus it is desirable to see how the theory arose, and 
we are fortunate in having an illuminating account by Professor 
C. Spearman in The Abilities of man. 

He traces the doctrine back to Plato, who recognised two 
main faculties, sensory perception and intellect; the latter 
separating man from the brutes. To these Aristotle added 
the faculty of movement. Just as we distinguish between 
potential and kinetic energy, so the ability to put intellect into 
motion was later called the faculty of intelligence. Memory 
was subsequently added to this trio, and then imagination in 
the sense of invention. Quintilian, in the first century A.D., 
regarded the memory as the child’s most conspicuous faculty, 
which, therefore, should be exercised by education to strengthen 
it. Two further faculties were added in Roman times, namely 
speech and attention. Additions to these historic seven were 
made by subdividing them. Thus the schoolmen divided the 
intellect into the separate faculties of conception, judgment 
and reasoning; a division which is still to be met with in books 
on logic. 

By the 17th century so many faculties had been smuggled 
into the regions of philosophy and science by their advocates 
that they had become a nuisance, and Leibniz was moved 
to protest. “These accounted for appearances by expressly 
fabricating suitable occult qualities or faculties, which were 
supposed to be like little demons or sprites able to do what 
was required of them out of hand—just as if there were 
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watches able to tell the time by some ‘horodeictic faculty’ 
without the need of wheels, or mills able to crush grain by 
a Tractive faculty’ without the need of anything in the nature 
of millstones.” 

Each of the faculties was regarded as an unanalysable 
entity capable, in a mysterious way, of performing some 
definite function; so that a man endowed with imagination, 
for instance, could use it in any sphere of activity to which 
he chose to apply himself; an assumption we shall examine 
in a later chapter. Another form which the faculty theory 
has taken in recent years is the doctrine of separate entities 
known as instincts. Thus the various acts of pugnacity, 
curiositly, fear and what not. are each subsumed under one 
heading, despite their obvious qualitative variations, and 
given the same name. The class name of all acts of pugnacity 
is then assigned to some independent entity, called the instinct 
of pugnacity, which is supposed to produce them all. By 
this transformation of general names into active powers a 
whole array of new faculties, called instincts, has been added 
to the mind, capable like little demons of carrying out their 
tasks without further help. 

The criticism of Locke on this matter has never been 
bettered and therefere I quote from the Essay concerning 
Human Understanding. “For, it being asked, what it was 
that digested the meat in our stomachs? it was a ready and. 
very satisfactory answer to say that it was the digestive faculty. 
And so in the mind, the intellectual faculty or the understand¬ 
ing, understood, and the elective faculty, or the will, willed or 
commanded. This is in short, to say, that the ability to 
digest, digested; and the ability to understand, understood. 
For faculty, ability and power, I think, are but different 
names of the same things; which way of speaking, when 
put into more intelligible words, will, I think, amount to 
thus much: That digestion is performed by something that 
is able to digest .. . understanding by something able to- 
understand. And, in turth, it would be very strange if it 
should be otherwise.” 
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Since the faculties were intended to express the activity of 
the mind as shown in the variety of functioning, if we abandon 
the use of them we must be prepared to attribute some p >wer 
to the subject himself. Certain modern psychologists have, 
however, emptied the baby together with the water of the 
bath. Not only do they reject the complex faculties of memory 
imagination and the like, but they deny all power whatsoever 
to the mind, and fondly imagine that they can explain mental 
events without reference to mental activity. But this is 
ridiculous, and no amount of talk about ideas acting, or images 
doing this or that, such as disappearing into the unconscious 
and reappearing again like the actors on a stage can dispense 
with the notion of subjective activity. As to the attempt to 
father all the mental activity displayed by a living mind on to 
its physiological substratum the brain, that is but an instance 
of the absurd attempt to explain function by structure, which 
we shall consider later. The nervous system is doubtless a 
necessary condition of mental functioning, but to regird it as 
the sole sufficient condition is erroneous. We shall see as we 
proceed, that many of the difficulties which educational 
psychology is heir to originate in the denial of mental activity, 
or the attempt to substitute nervous activity in its place. 

It has been recognized for some time that in order to 
describe experience we require at least three ultimate 
descriptive terms. From the days of Aristotle two aspects of 
experience had been recognized, namely the cognitive and the 
conative, but Rousseau forced attention to the third aspect by 
insisting on the rights and importance of the life of feeling in 
opposition to the view that feeling was a kind of obscure 
thought or confused impulse. Since the time of Kant, who 
first applied the three descriptive terms consistently, psycho¬ 
logists have recognised cognition, feeling and conation as three 
attitudes which a person adopts in so far as he is mentally 
alive. But, though these are analytically distinguishable, in 
experience they are never found apart. The suggestion has 
been made that these should be called the ultimate faculties 
of the mind; but as this would imply a separation which, in 
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fact, never occurs, it is more conformable with common 

sense to regard them merely as descriptive terms with 

which to characterize the various subjective aspects of 
experience. 

(c) The Association Theory 

After running riot in Scottish psychology the faculties were 
finally laid to rest by the association theory. The history of 
the “association of ideas” in psychology is a terribly long and 
varied one. Aristotle in a treatise on Memory had noticed 
that “when we are recollecting we keep stimulating certain 
earlier experiences until we have stimulated one which the one 
in question is want to succeed. And just so we hunt through the 
sequence, thinking along from the present or some other 
thing, and from similar or contrasted or contiguous.” Centuries 
elapsed and Descartes introduced the notion that association 
was entirely a matter of brain physiology. “The vestiges in 
the brain,” said he, “render it fit to move the soul in the same 
fashion as it was moved before, and thus to make it remember 
something, even as the folds which are in a piece of paper or 
a cloth make it more fit to be folded as it was before.” This 
conception has been accepted uncritically by most schools of 
psychology especially by some which pride themselves on 
being up to date. 

When the association psychology was introduced into 
Great Britain in the middle of the 1 8th century by Hartley in 
his Observations on Man its ultimate result was to give the 
quietus to the Scottish school which explained every concei¬ 
vable mental act due to a separate faculty. Thenceforward, in 
England and France, until the last quarter of the 19th century, 
theories of philosophy, ethics, law and education were 
permeated by the belief that all the most complex forms of 
mental life could be adequately accounted for by the mechani¬ 
cal union of simpler states. It is true that the doctrine of 
‘mental chemistry,’ by which the simpler states were supposed 
to be combined in a manner analogous with the composition 
of chemical elements in a compound eliminated some of the 
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more obvious failings. But neither this modification nor the 
doctrine of evolution with which it was later combined, so that 
the higher mental powers w'ere regarded as evolved from the 
simpler, made any real difference to the associations, for no 
new principle except associationism was introduced, but the 
results of the association were merely supposed to be carried on 
from generation to generation. The wide extent of the principle 
may be gathered from a remark of J.S. Mill commenting on 
the doctrines of his father, the classical English associationist. 
“In psychology his fundamental doctrine was the formation 
of all human character by circumstances, through the universal 
Principle of Association, and the consequent unlimited 
possibility of improving the moral and intellectual condition 
of mankind by education.” J 7 or, if the mechanical association 
of ideas is the sole factor involved, it is clear that by providing 
the opportunities for making the correct associations, we are 
doing all that we possibly can for intellectual and moral 
development, and we may make intelligence and character to 
order. 

Although the doctrine of association of ideas as an 
explanatory principle was worked to death by the English 
school, Locke, who incidentally introduced the term, dealt 
with it not to explain knowledge but to account for human 
error. According to him ideas, whether rationally related or 
not, may, by the force of habit, be so united in an individual 
mind that it is impossible to separate them. “They always 
keep in company, and the one no sooner at any time comes 
into the understanding, but its associate appears with it; and if 
they are more than two which are thus united, the whole 
gang, always inseparable, shew themselves together.” Such 
connection, which varies from person to person, is dependent 
on inclinations, education and interest. He gave as an illustra¬ 
tion the association of “goblins and sprites” with darkness: 

Let but a foolish maid inculcate these often on the mind of a 
child, and raise them there together, possibly he shall never 
be able to separate them again so long as he lives.” 

As used by the classical English school, association referred 
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primarily to those sequences of presentations which occur in 
memory, imagination or thought, but was not confined to 
these. It was also used to cover the connection between 
sensations and movements or movements and ideas, and 
ultimately to explain the formation of habits. Thus Hartley 
illustrated the principle by shewing how the child learns to 
speak. He hears the word mother constantly when he sees her, 
consequently it was assumed that the visual sensation would 
stimulate the muscular movements of articulation; or, later on, 
the mental image of his mother would be sufficient to set off 
the train of movements. In this simple way the whole structure 
of our memory and thought was supposed to be built up. 
What the associations forgot, however, was that the child 
made the association because he had an innate impulse to 
speak, and was interested in his mother as the source of all his 
joys; so that not the bare conjunction of the “ideas” but 
the eagerness to satisfy an impulse was the real cause of the 
association. 

Various forms of association have been enumerated, such 
as association by contiguity, similarity, contrast, etc., but the 
only ultimate ‘law of association’ is association by contiguity. 
The so-called association by similarity is a result observed by 
comparing the ideas after they have been recalled, and not 
therefore a cause of the revival; as when the chimes of a clock 
remind me of the bells of Big Ben, which comparison I now 
make for the first time, i.e., after the association has been 
made. Contiguity, however, either in space or time, is no real 
ground of association, but simply provides the opportunity for 
the person to attend to the presentations in immediate 
succession, thus facilitating their recall. 

It is very tempting to try to account for association wholly 
in terms of brain structure, and theories of this kind spring 
up again and again. The most thorough attempt is that of 
Professor Semon. He calls any enduring modification in 
living substance, after it has been submitted to a stimulus, a 
mnemic trace or engram, and the process by which future 
stimuli touch off the engrains is known as ecphory. The 
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principle of association is summed up in two ultimate mnemic 
laws. “All simultaneous excitations within an organism leave 
behind a connected engram-complex, constituting a coherent 
unity” and “The partial recurrence of the excitation-complex 
which left behind it a simultaneous engram-complex acts 
ecphorically on the latter whether the recurrence be in the 
form of original or mnemic excitations.” Perhaps the meaning 
of the latter law may best be understood by an example. If 1 
hear the phrase “all that glitters” I mentally supply its comple¬ 
tion. Now the stimulus to the first word of the phrase “is not 
gold” is regarded as the auditory sensation of the preceding 
word, whilst the stimulus to the word gold is supposed to 
be the mnemic excitation set up in the engram-complex is not 
gold. This latter engram-complex is not gold. This latter 
engram-complex has been ‘left behind’ in my brain in 
accordance with the first law. So, to take a more primitive 
example, when a child simultaneously sees his nurse and 
receives food, both the optical stimulus and the taste stimuli 
produce their engraphic effects, and the engrams are per¬ 
manently associated. But all this leaves out the essential part 
of the process. Unless the child were interested both in the 
nurse and the food, and more especially in the fact that these 
somehow go together, the association would never be made. 
The attention to the combined stimulti which makes them 
parts of one interesting whole is the ultimate cause of the 
association. Thenceforward the sight of the nurse will act 
ecphorically to determine attention to the foretaste of the 
coming food. 

The fundamental defect of the association theory lay in 
the denial, explicit or implicit, of mental activity or subjective 
selection amongst the ‘ideas’. It was an attempt to account for 
the growth and development of mind on the ground of a 
marriage union between sensations, ideas, images, movements, 
etc. which act on their account, the person being passive in 
the process. Thus Bain, one of the chief exponents, stated the 
law of Association by Contiguity which as we saw in the 
ultimate law of all mental association thus: “Contiguity joins 
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together things [he meant sensations, images, etc.] that occur 
together, or that are, by any circumstance, presented to the 
mind at the same time.” It was never explained what parti¬ 
cular virtue resided in mere “Contiguity” which enabled it to 

do anything in the mental world. How “ideas” could associate 
themselves remained and remains an inexplicable mystery. 
Quite recently a new school of psychologists arose in America, 
the behaviourists, who dug up the corpse of associationism 
and thought that by substituting ‘movements’ for ‘ideas’ the 
remains could be revived and ‘behave’ as though they breathed 
the breath of mental life. But the carcase refused to function 
and simulate mental activity, though it was provided for the 
purpose with explicit movements, and, where these failed, 
with an illicit collection of implicit movements to do the 
work. 

( d ) The Structure Theory 

According to this view, in its crudest form the mind is 
considered as a kind of structure having a form gradually 
built up in the course of experience. Part of the plan of 
structure has already been laid down by the race before 
individual experience begins, so that the subject does not start 
de novo but inherits a fabric which he proceeds to extend still 
farther. In order to realise how this idea arose it is necessary 
to refer to the hypothesis of mental dispositions. When a man 
is said to know mathematics, for instance, we do not mean 
that he is at that moment thinking of the subject, for he may 
be reading a novel. What we mean is that he is capable of 
calling to mind certain mathematical propositions as he 
requires them and of forming correct judgements about 
mathematical ideas. So, again, suppose I meet a man for the 
first time and then forget all about him; on a future occasion I 
may recognise him although there may be nothing to shew in 
the interval that my mind is affected in any way. In both these, 
and in all similar cases, some psychologists as we saw assume 
that previous experience leaves behind some trace which 
determines subsequent mental processes, and such after-effects 
are called dispositions. It is important clearly to realize that 
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we have, so far, no independent means of knowing of the 
existence of the dispositions except by their effects. Or, rather, 
it would be better to say that the sole reason for assuming 
their existence is to enable us to give a connected instead of a 
piecemeal account of the facts of mental life. Hence to call 
them ‘engrams’ or to refer to them by any other descriptive 
name such as ‘unconscious mental modifications’ as is 
frequently done, is surreptitiously to assign to them certain 
hypothetical properties. 

A man’s present consciousness is determined by a set of 
conditions which are not completely enumerated when we have 
assigned all that is present at that moment to his mind. Thus 
if one tries to remember what one had for breakfast, the 
possibility of recalling the various items of the meal, with a 
sense of recognition, is due mainly to what happened in the 
morning, and is only partially accounted for by the present 
situation and the effort to remember. Hence the recollection 
is an instance of what has been happily called ‘mnemic causa¬ 
lity.’ To illustrate this, suppose “you smell peat-smoke and 
you recall some occasion when you smelt it before. The cause 
of your recollection, so far as hitherto observable phenomena 
are concerned, consists both of the peak-smoke (present 
stimulus) and of the former occasion (past experience). The 
same stimulus will not produce the same recollection in another 
man who did not share your former experience....According 
to the maxim ‘same cause, same effect,’ we cannot therefore 
regard the peat-smoke alone as the cause of your recollection, 
since it does not have the same effect in other cases. The 
cause of your recollection must be both the peat-smoke and 
the past occurrence.” All habits are examples of such mnemic 
causality, since it is possible to account for a present habitual 
act by referring to the occasions on which it was practised in 
the past. 

It would be possible by the help of the notion of mnemic 
causation to describe mental development without recourse to 
any permanently enduring latent mental traces. However, 
out descriptions would be intolerably long, as we should be 
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forced to include much of a person's past mental history in 
any attempt to explain his present activities, and for inherited 
abilities we should have to include the history of the race. To 
avoid this it is convenient to assume the existence of disposi¬ 
tions. By doing this we are following in the wake of the 
physicists, who suppose that energy which they attribute to 
steam owing to its capacity to do work must be caused by 

the heat which was used up in changing water into steam. The 

» . • • 

heat has disappeared, but the steam can do work, and to 
bridge the gap between heat and work the concept of energy 
in necessary. For a precisely similar reason the concept of 
mental dispositions is helpful to psychologists. So much may 
be conceded, but all else that is implied in the structure 
theory is far-fetched hypothesis mingled with much error. 

The ablest exposition of the structure is that given by 
Professar McDougall, and since he shows more insight than 
others it will be as well to examine his account. According to 
him, “The perfectly developed and organised mind would 
have a cognitive disposition for every individual object and 
for every species, genus, and class of objects, and these would 
not be a mere unorganised crowd of dispositions, but would 
be related in a perfectly definite treelike system.” This is a 
great refinement on any inorganic structure, such as we 
originally assumed, and is so far to the good, for any sound 
theory of the mind, since it is alive, must shew analogies with 
living organisms. WeUearn further that the structure grows “like 
a tree that puts out new twigs from the stem, forming new 
growing points which in turn divide, until in the developed 
human mind the structure is like a vast tree.” It is a pity that this 
suggestive figure was not left as it stands, for in the attempt 
to elaborate it much of its value is lost. The final picture is 
painted thus: “The facts of mental structure require for their 
diagrammatic representation a three-dimensional diagram. As 
such a diagram we may take a bush woven over by a multitude 
of spider’s threads, stetching from leaf to leaf, each leaf being 
directly connected with many others by these threads. Such is 
the crude picture we may form of the structure of the mind 
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and of the way the branches, twigs and leaves of the tree of 
logical knowledge are woven together by the threads ol 
historical association.’* We must state that Professor 
McDougall attempts to vivify the spider’s webs by the help of 
a conative structure super-added to the cognitive structure. 
But not all his disciples have seen the necessity of introduct- 
ing into the diagram the essential mental activity without 
which it cannot work. One of his followers, apparently under 
the impression that the structure of the mind is but another 
name for the structure of the nerves, has provided a complete 
set of engrams or neurograms in the nervous system whereby 
every fact in the universe is mirrored in a corresponding 
nervous tract. 

This is to confuse a principle of explanation with a visual 
picture which enables us to grasp it more readily. Any 
picture of mental processes must be erroneous, and the figure 
of a tree is only helpful provided that we never forget that all 
the tissues are alive; the essential thing is the function of 
the parts and not the parts themselves. Psychological dis¬ 
positions are functional, not primarily structural, and the sole 
reason for their assumption is to explain, as far as may be, 
the functioning of mind. If we omit the function the structure 
is perfectly useless. What we require to explain memory, 
habit, heredity, etc. is not a set of dispositions fixed in a 
nervous structure, but subliminal functions ready to be called 
into play when certain opposing conditions are removed. 
“The naturalistic attempt to account for function by struc¬ 
ture, though it is old as Lucretius, has hitherto always broken 
down.” 


(e) The Configuration Theory 

We shall next consider a view of the structure of the mind 
called the configuration theory, which emphasises the primacy 
of form or order in all mental content in opposition to mental 
atomism or associationism. The name is translated out of the 
German word Gestalt, which means shape or form, and its 
derivative Gestaltung denotes configuration. In the sense here 
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used a configuration is some arrangement which stands out 
against a background, like the pattern woven in a cloth. The 
association doctrine assumed that a child gained experience by 
the passive reception of various elements or presentations such 
as sensations, images, movements, affects, etc. combined by 
association, and built into a structure by what was called 
appreciation. Sensations and the other elementary presenta¬ 
tions were the bricks, and association the mortar which 
cemented them together. Experimental psychology was pursued 
with the aid of elaborate instruments in the hope that the 
elements could be subdivided into smaller units. By making 
finer gradations of the stimulus, to which some response could 
be registered by means of instruments, it was thought that we 
could get nearer to the ultimate elements of conscious life. On 
the analogy of physical processes it was thought that the 
development of complex mental processes could be explained 
as the union of simpler ones. Over half a century ago James 
Ward attacked this whole conception by insisting that menial 
development was an organic process, which could only be 
understood in terms of biological growth. An organism 
does not develop by the union of pre-existing units into more 
complex forms, and similarly the idea of mental units is 
untenable. 

To avoid such error we must bear in mind that, “At its 
first appearance in psychical life a new sensation or so-called 
elementary presentation is really only a partial modification ol 
some pre-existing and persisting presentational whole, which 
thereby becomes more complex than it was before; and this 
increasing complexity and differentiation never gives rise to a 
plurality of discontinuous presentations.” Instead of a chaos 
of disconnected ideas, subsequently reduced to order, a greater 
or less arrangements dominates conscious life from the begin¬ 
ning. Mental development is comparable to the discrimination 
of the separate notes within a chord; the rest of the chord being 
an undifferentiated volume of sound awaiting further analysis. 
As the analysis proceeds the chord gradually discloses its 
structure, and this may be regarded as the integrative part 
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of the process. We may call the relation of the parts dis¬ 
criminated to the pre-existing and persisting presentational 
whole by the name of configuration. Each mental pheno¬ 
menon is what it is only by virtue of its connection with some 
background, that is by its place as a member of some con¬ 
figuration, just as the notes of a melody are not isolated 
things but receive their colour and value from the melody as a 
whole. 

The configuration or gestalt theory thus denies that mental 
events can be analysed into elements from which they are 
supposed to be formed. It insists that a mental whole 
has qualities which cannot be discerned in the elements 
which are said to compose it. A painting or a melody has 
qualities, by virtue of its form which are in no sense present 
in any of the parts. You cannot find the melody in the notes, 
any more than you can find the aesthetic quality of a picture 
by a scrutiny of the pigments. What is perceived in all 
such cases is a unique form-quality, arising from a complex 
interplay of relations, and existing only in the product as a 
dynamic whole. 

A scientific foundation has been given to the theory by 
experimental work, such as that performed by Professor M. 
Wertheimer in his studies on apparent motion. In a cinema 
film a series of still pictures is projected at definite intervals 
on to the screen, whilst the projector cuts off the light as 
the film moves from one picture to the next. Thus no 
movement of any kind is produced on the screen, but merely 
a discrete series of still views, and yet it moves. A form- 
quality of movement is possessed by the whole experience 
of which the component parts bear no trace. Professor 
Wertheimer attacked this interesting problem by simplifying 
the conditions. He projected two vertical lines side by side, 
in succession, on to a screen, producing an experience of 
first one line and then another. By reducing the time-period 
bet-veen the exposures he arrived at an interval when an 
observer no longer saw two successive static lines, but a single 
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line moving across the screen. Changes in the experimental 
conditions produced diverse movements. Thus, a horizontal 
line followed by a vertical, at a definite interval, gave a circular 
sort of motion. Professor Wertheimer and the supporters 
of the gestalt psychology endeavour to explain these results 
in terms of brain physiology. They assert that the brain 
action corresponding to the successive stationary stimuli is 
not discrete but continuous. At such short intervals the 
response of the brain fibres is a gradual merging from one 
state to the next owing to inertia. Thus the brain process 
is a moving one and the experience must, consequently, be 
one of motion. This is an instance of the firmly-rooted belief 
that we can only explain mental life by the assumption ot 
a one-to-one correspondence between mental events and brain 

events. 

But it seems to me that we can dispense with this dogma. 
In some experiments by Mr. H.S. Langfeld two parallel 
lines, with a dot between them, were exposed simultane¬ 
ously. Shutiers were placed before each eye, and opened 
and closed alternately, so as to expose the stimulus to each of 
the two eyes successively. A single line only was, under the.>e 
conditions, perceived which moved backwards and forwards 
across the page, and a single dot moving in the opposite 
direction across this line. Now this cuts out the idea that 
the movement could be the result of eye-movements, since 
the eye cannot move simultaneously in opposite directions. 
Again, under certain conditions, Langfeld obtained the im¬ 
pression of ‘pure’, movement, i.e. a feeling of movement 
without the perception of a moving object; as though the 
movement of an unseen object was perceived. In other 
words, the visual physical stimulus had no corresponding 
mental perception, whilst the mentally perceived movement 
had no corresponding physical stimulus. This is in direct 
contradiction with the one-to-one correspondence theory of 
brain and mind. The psychological fact which remains, after 
eliminating the physiological theory, is that an experienced 
situation is, in no sense, a sum of its parts, nor can it be 
resolved into them by analysis. 
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The whole idea of mental analysis appears to be unsound. 
Not only is it erroneous to regard an experienced whole as 
a sum of its parts, but the parts themselves get their signifi¬ 
cance only from their relation to the whole. If an artist were 
to draw a mouth of exactly the same shape and size in two 
different faces it would appear different in shape as well as 
in expression in each; for the character of the face diffuses 
itself over the separate features. Similarly, it is not possible 
to describe a person by enumerating and measuring his 
various capacities, such as sensibility, memory, intelligence, 
-etc. For a personality is an organised whole, not a sum of 
separate parts; and the description of each part misses the 
significance of the whole configuration, the interplay of 
dynamic relations. 

A child’s first experiences are not, as William James 
supposed a “big, blooming, buzzing confusion,” but con¬ 
figuration of a primitive kind is evident from the start. The 
very first impressions are, as said above, modifications of some 
background against which they are perceived, and not isolated 
•impressions springing out of the void. We do not start with 
a tabula rasa on which experience writes new characters, as 
the facts of mental heredity abundantly shew. Our earliest 
experiences are comparable to the discrimination of features 
in a distant landscape, out of which shapes gradually emerge 
against a vague background, as we attentively observe the 
scene. Instead of searching for the simple elements out 
of which the mental structure may be built up we must 
seek for processes by which mental development pro¬ 
ceeds. Such processes are differentiation of experiences, 
retentiveness of such differences, and assimilation of new 
experiences by subjective activity. In these ways the vague 
background of experience gradually displays more and more 
complex configurations. It is a living process, and the growth 
of a living organism as shewn in the segregation and develop¬ 
ment of the fertilised ovum provides the nearest analogy to 
•mental growth. 

It is interesting to note that the hypothesis of the 
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gestalt psychology, according to which all mental phenomena 
are figured or have a structure or pattern, is adequate ta 
describe the law of association. No more than sensations 
come in isolation, but are always part of some larger 
background, do ‘ideas’ occur divorced from others but 
are always part of some definite context, by virtue of 
which alone they have a significance or meaning. This 
meaningful context we may describe as the configuration 
or pattern of the ideas. As Professor Stout puts it, “In a 
continuous attention-process each successive presentation is 
apprehended in relation to the total object [the configuration] 
and the nature of this object is a most important factor in 
determining the flow of ideas.” He might have said “the 
most important factor.” The problem of association is 
not to explain how ideas are associated, for they never existed 
otherwise than as part of some configuration. When, by 
attention to the relations, the nature of the configuration has 
once been grasped, the subsequent appearance of any part 
of the pattern serves to reinstate the whole. This simple 
formula is sufficiently comprehensive to include every distinct 
variety or mode of association. Thus ‘association by con¬ 
tiguity,’ as when the first line of a poem recalls the second, 
and so on, is an obvious case of completing a whole which is 
partially given. ‘Association by similars,’ as for instance the 
suggestion by a clear appearance of the sky of a foiesty night, 
because in my past experience this has often happened, is a 
further instance of a partial configuration suggesting its 
completion. And finally ‘association of similars,’ instanced 
by a present thunder-storm reminding me of a previous storm, 
is in the same way the completion of a configuration by virtue 
of some of its features being presented anew. 

The configuration theory thus swallows up what is true 
in the association theory, and incorporates what is valuable 
in the structure theory, namely that mental life is not a 
series of disconnected units, but is composed of patterns 
against a background, out of which more complicated patterns 
emerge as experience grows. But mental development 



Mental Development 


21 


implies more than this, and the additional process can be 
illustrated by considering biological development. While 
the fertilised ovum is developing, and the various organs 
are being gradually segregated for different functions, the 
unity of function of the whole is still the essential feature of 
the process. The higher we ascend in the scale of life the 
more complex becomes the functions of the organs, and the 
more complete, therefore, their organisation if efficiency is 
to be secured. So, in mental development, it is not the 
complexity of the configurations which is the dominant fact, 
but rather their greater degree of organisation. A more 
hignly developed mind implies one with a more complete 
organisation, i.e. in which the various powers may be duly 
co-ordinated to accomplish its purposes. Growth and develop¬ 
ment, from the psychological standpoint, implies fuller organi¬ 
sation. In later chapters we shall deal more at length with 
this concept of organisation as the criterion of mental 
development. 

Theories of the nature of mind, held consciously or un¬ 
consciously, especially the latter, affect our teaching methods. 
It was at one time the custom to teach everything from 
* ; the elements,” and text-books for pupils on the elements of 
grammar, of arithmetic, etc. were very popular. Reading 
was taught from the alphabet, followed by syllables, words 
and so on; drawing by the practice of delineating straight 
lines and simple curves; piano playing by five-finger exercises. 
Geometry was acquired from Euclid’s elements, the definitions 
and axioms being learnt before the propositions. These 
elements were supposed to lay a sound foundation for the 
future superstructure. But the so-called elements are, in 
effect, the limits to which the separation of ideas from a 
vague background are tending. They arise at the end of the 
process of learning. A definition, for example, is a final stage 
and not a beginning. Skill and knowledge are acquired by 
dealing with real, not abstract, situations. And these should 
be tackled from the start. Thus the earliest stages of a 
modern language should deal with simple actions accompanied 
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by the’r expression in the new tongue. Later on we may 
use bits of real dialogue from a gramophone record, or better 
still, form a sound film. We ought to bring an actual exper¬ 
ience of a foreign situation to the learner in its living form. 
It is out of such a background that rules and vocabulary 
gradually emerge, and are subsequently fixed by constant 
practice. For words and grammar only have life in some : 
concrete situation, and a feeling for language can no more* 
arise from these in isolation than a knowledge of botany 
from the examination of dried specimens in a herbarium. 
The objection that is sometimes urged against such ‘direct 
methods’ that they do not cultivate accuracy, will be con¬ 
sidered in the chapter on mental discipline. We must 
constantly remember that sound teaching ultimately rests on. 
sound views of mental development. 

There is one problem of development which we have left 
aside in describing the variety of theories but which can no 
longer be ignored. The individual mind is not a tabula rasa 
at the beginning of experience but shews traces of inherited 
experiences which, however, are by no means explicit but 
rather implicit. The extent and nature of this implicit native 
endowment will be considered in the next chapter. 
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The Terminology 

The idea of organic inheritance has been confused by the 
attempt to distinguish what is due to nature from what is due 
to nurture. Such a distinction, however, is erroneous and we 
must insist from the very start that the organism and its 
environment are a unity, which can only be separated in 
thought but not in reality. Amongst the host of difficulties 
encountered in the study of heredity not the least is that due 
to matters of terminology, and very little progress can be made 
until the meaning of terms is agreed upon. “Heredity,” says 
Professor J.A. Thomson, “is mainly a convenient term for the 
genetic relation between successive generations.” Much popular 
and indeed scientific disourse obscures this idea by the belief 
that there is a mysterious form of energy or, at all events, a 
driving force of heredity. This is about as reasonable as the 
assumption that there must be a force of pupillarity urging 
students to a university because the relationship of the scholars 
towards their Alma Mater is expressed by the term in statu 
pupillari. Professor Thomson goes so far as to say that “All 
sociological talk that appeals to a ‘principle’, ‘law’ or force of 
heredity should be ruled out of court.” 

Biologists call the stuff of living material bioplasm and they 
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distinguish two kinds, the germ-plasm of the reproductive cells 
and the soma-plasm of the rest of the body. Obviously it is 
only the germ-plasm which is handed on from parents to off¬ 
spring, or perhaps it is better to say that the germ-plasm is at 
the outset the offspring. It was at one time held that when 
the fertilised ovum began to segregate or divide some of the 
cells remained apart, relatively undifferentiated, and gave rise 
to the reproductive organs. The germ-plasm, in other words, 
passed on from generation to generation relatively unchanged. 
It was also believed that the soma-plasm remained distinct 
from the germ-plasm during the course of the individual life, 
but this idea is now abandoned by all competent biologists, 
and, in any case, there is no necessary connection between the 
continuity of the germ-plasm between successive generations 
and its assumed independence. 

The supposed separateness of germ-plasm and soma-plasm 
has served to perpetuate the notion that heredity is a cause 
or a factor producing certain results. But the term heredity 
simply refers to the fact of continuity and likeness between 
ascendants and descendants, due to their relationship. Had 
there been no sexual reproduction this misapprehension never 
would have arisen. 

If we consider, for example, the case of a strawberry plant, 
the notion of heredity becomes much clearer. The plant pro¬ 
duces numerous runners, and at intervals stalks appear above 
the soil with leaves and roots; and of course at this stage there 
is only one individual, since the bioplasm of the runners and 
the new shoots is continuous with that of the original clump. 
In the autumn the internodes of the runners die away and the 
clumps become independent, the process repeating itself 
continually, so that in each year new individuals are formed, 
which are descended from the first by continuity of living 
substance. The formation of the new individuals is not a new 
fact, but merely a consequence of nutrition. Hence it is mani¬ 
fest that heredity is merely a name for the relationship of 
continuity and resemblance between individuals descended 
from each other. Continuity does not necessarily imply simila- 
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rity, for the individual does not necessarily during growth 
always resemble himself exactly. This only happens when the 
growth takes place in identical conditions. If the climate, the 
soil, the food, or all of them, are changed the individual 
becomes modified; the farther the new shoot springs up from 
the parent stock the more it is apt to differ. Similarity, then, 
gives place to unlikeness and we no longer refer to heredity 
but to variation. When there are two parents the fact of conti¬ 
nuity is still evident but there is a double likeness to be expect¬ 
ed and consequently only a partial resemblanee to each parent. 
We may, therefore, say that continuity with likeness constitutes 
the fact of heredity, but with the appearance of unlikeness we 
enter the domain of variation. The similarity of the hereditary 
relation in the lower organisms and man is suggested by the 
fact that such properties as curliness of the hair, colour and 
certain diseases of the eyes, certain facial characteristics, etc., 
in human beings seem to follow the Mendelian rules of 
inheritance. 

There is a fundamental distinction between physiological 
and psychological inheritance which is of the first importance. 
Unless the difference is carefully attended to nothing but con¬ 
fusion can arise from the study of mental heredity. In dealing 
with biological or physiological inheritance it is necessary to 
remember that we are making a separation where none exists 
in reality; for, as was pointed out above, at the outset the 
organism and its inheritance are one and the same. We can 
only consider them as two by an effort of abstraction, and the 
separation is attempted simply as a matter of convenience. All 
those likenesses which can be traced to the parents or other 
ascendants are considered apart (although of course they do 
not exist apart) and referred to as hereditary characters. Now 

this is very different from the use of the terms when we refer 

to hereditary property, for in this case no difficulty is found in 
separating the individual from his inheritance in thought or in 
reality. The proper use of the term mental heredity should 
approximate the latter of these meanings and not the former if 
we wish to be intelligible. But, as will be pointed out later, the 
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analogy must not be pressed too far. In order to appreciate 
this, attention must be called to the varieties in the significance 
of the term mind, the meaning of which, like the spelling of 
Sam Weller’s name, is a matter of taste and fancy. Mind may 
mean the living subject, the ego or soul itself; and in this sense 
the continuity that we previously referred to as constituting the 
fact of heredity in the physiological sense of the term, “so 
far from being an ascertained fact concerning this subject and 
any other subject, seems rather to be inconceivable even as a 
possibility.” Fortunately we are not called upon as psyholo- 
gists to give any account of the origin of souls, or of their 
relation to each other. But the term mind may have a totally 
different meaning, a strictly psychological one with which the 
idea of mental heredity is bound up. It is highly probable 
that all heredity is ultimately psychological, and S. Butler in 
Life and Habit has given ample reasons for the belief that 
biological inheritance is a concept entirely devoid of signifi¬ 
cance unless we include in its connotation the idea of mental 
heredity. Use and habit were for him the key to the under¬ 
standing of heredity, and since function determines structure, 
not vice versa , it is clear that psychological factors take the 
precedence. 

The second use of the term mind to which I have referred 
is that in which it is employed as equivalent to the objective 
side of experience, i.e . the presentational continuum of James 
Ward. Experience or behaviour has two sides, a subjective 
activity and the objects attended to namely, the presentations. 
With regard to such mental objects we find that “what we 
call a presentation is still part of a larger whole. It is not 
separated from other presentations whether simultaneous or 
successive, by something which is not of the nature of a 
presentation, as one island is separated from another by the 
intervening sea ... we are led alike by particular facts and 
general considerations to the conception of a totum objectivum 
or objective continuum, which is gradually differentiated.” 
The differentiation and growing complexity of this presenta¬ 
tional continuum is what mainly concerns the psychologist 
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and is exemplified, let us say, in the overtones which the 
musician distinguishes but which the non-musical person 
does not hear. The musical person’s note has parts and rela¬ 
tions which are absent from the other’s. Now it is conformable 
with a good terminology to refer to this continuum, which 
the individual deals with, as his mind. We may, owing to its 
intimate relation with the bioplasm, call it ‘mental tissue. The 
subject is said to have a mental inheritance because his ‘mind 
or mental tissue, like his body or bioplasm may shew, as it 
develops marked affinities with that of his parents. In other 
words, what is inherited psychologically is not a soul or 
psyche but mental tissue, which is continuous from generation 
to generation. Native endowments which are usually referred 
to mental tissue are untaught propensities, untaught in the 
sense that the person’s interest in these directions requires no 
prompting from others but compels him, as it were, to make 
himself efficient by practice in certain directions as in the case 
of Darwin who began to collect insects when a schoolboy. 

There is a useful distinction, frequently overlooked, 
between the terms innate and inherited. Any inborn modifica¬ 
tions in the mental tissue, if they exist, which lead to certain 
responses would be rightly called inherited. But there is no 
reason to think that genius though inborn is inherited; and 
whereas ability is said to be native or acquired, genius being 
a matter of creativeness or originality can never be acquired. 
We ought, however, to speak of it as innate, as all our know¬ 
ledge goes to shew that it is inborn and must be the peculiar 
property of the subject or ego as opposed to the mental tissue. 
It is not what he inherits which makes the genius but what he 
makes of his inheritance. 

It was pointed out above that to speak of the individual 
without reference to his environment is to talk of an abstrac¬ 
tion, for the terms are correlative implying each other. Rous¬ 
seau blundered badly when he suggested that Emile should be 
educated apart from a social environment. Thrre is no such 
thing as a human being apart from a social milieu. The rela¬ 
tion between the two has been admirably expressed by Sigwart, 
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who says: “If we call to mind how little on the average each 
of us acquires by himself alone and independently of others, 
how much of what he knows and believes is common property, 
one almost gets the impression that any distinctive individuality 
we possess really belongs only to our bodies, not to our minds. 
As for the ideas and thoughts that animate us, they seem like 
the breath our lungs inhale, drawn from a common atmos¬ 
phere and returned to it again.” The environment alone, 
however, will not fully account for human differences any 
more than the climate and soil of a region will wholly explain 
the diversities of the plants within it. Nevertheless, the 
environment is of fundamental importance in heredity, for it 
may easily happen that an inherited characteristic fails to 
show itself owing to the absence of the proper environmental 
stimulus. Thus there is a wan newt called Proteus in the dark 
streams of Dalmatian caves that has no pigment in its skin, 
but we should err if we hastily concluded that the factor for 
pigmentation is absent. If Proteus is removed from the 
cave to daylight it first becomes spotty and then dark. If 
it produce young in the new environment they too are dark, 
and the eyes which are very degenerate in the cave attain to 
a greater degree of development. We may also call to mind 
that Plato’s cave-dwellers could not attain to a knowledge of 
the good until they were dragged into the light of day. So, 
many a schoolboy acquires a reputation for incompetence 
because the environment or the teaching being unsatisfactory 
his native powers are dormant, as there is no adequate 
stimulus to bring them into play. 

Evidence for Mental Heredity 

Now that our terminological difficulties are partially solved it 
is time to consider the evidence that has accumulated bearing 
on the inheritance of ability. The first worker in this field 
was Francis Galton who, in 1869, published a book with the 
title Hereditary Genius. By the time he had corrected the 
edition of 1892 he had seen the error of his ways and explained 
that the original title was an obvious misnomer for the more 
modest Hereditary Ability, since he did not use the word 
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genius in its usual sense, but merely as expressing an ability 
that was exceptionally high, and at the same time inborn. 
He pointed out that the distribution of faculties in a popula¬ 
tion could not possibly remain constant if, on the average, 
the children too closely resembled their parents. If they did 
so, physical or mental giants would become more gigantic 
and dwarfs more diminutive in successive generations. Since 
this does not, as a matter of fact, occur it is manifest that the 
filial average is not the same as the parental, but nearer to 
mediocrity, i.e. it regresses towards the racial mean. In any 
stable community there is a typical centre from which indivi¬ 
dual variations occur in accordance with the ‘normal’ curve 
of frequency. “The filial centre falls back farther towards 
mediocrity in a constant proportion to the distance to which 
the parental centre has deviated from it.” The technical term 
variation ought always to be used to express changes of this 
kind from the racial mean. As a result of his investigations 
Galton concluded that the heriditary relationship is similar 
both as regards biological and psychological characteristics, 
and also that it would be quite practicable to produce a 
highly-gifted race of men by judicious marriages during 
consecutive generations. 

His method consisted in the careful examination of the 
relationships of over three hundred families containing 
between them about a thousand ‘eminent’ men, regarding 
eminence as shown by high reputation as “a pretty accurate 
test of high ability.” The eminent men were judges, states¬ 
men, literary men, scientists, artists, etc. He found that there 
were enormous odds in favour of a near kinsman of an emi¬ 
nent man having ability of a high order as compared with one 
more remotely related. Eminent sons were more numerous 
than eminent brothers and there was a sudden dropping off 
at the second degree of kinship, namely grandfathers, grand¬ 
sons, uncles, etc., whilst at the third degree of kinship there 
was a further dropping off. In this way he demonstrated an 
increase of ability in the generations that precede its culmina¬ 
tion to eminence and a decrease in those that succeed. 
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Galton’s work was taken up by Professor Karl Pearson 
who likewise adopted the method of collecting family data, 
He elaborated and refined the statistical method of dealing 
with the facts and invented new modes for calculating degrees 
of resemblance. By the year 1904 he had collected nearly 
four thousand jchedules referring to certain mental, moral 
any physical traits of brothers and sisters between the ages 
of ten and fourteen attending a large variety of schools all 
over the country from Aberdeen to Yeovil. The physical char¬ 
acters were such things as stature, length of arm, cephalic 
index, eye-colour, etc., the mental characters were estimates of 
intelligence formed by the teachers on the basis of a sixfold 
graduated scale of ability, and the moral traits referred to such 
characteristics as vivacity, self-assertion, conscientiousness, 
good nature, temper, and so forth. It ought to be remarked at 
this point that statistical treatment of estimates of intelligence 
or moral qualities, however accurate, can never produce a 
finer scale than the rough one chat we start with. That is, we 
can never get more out of the figures than we put into them, 
and it is necessary to state this truism since some investigators 
perform the most elaborate calculations on the very roughest 
data. It is absurd to calculate degrees of resemblance to three 
decimal places when the data are only quantitative, as it were, 
by courtesy. For this reason in what follows I have not 
hesitated to eliminate the end figures freely. 

Professor Pearson’s argument is based on the following 
proposition: If fraternal resemblances for the mental and 
moral characters be greater than, equal to, or less than 
fraternal resemblances for the physical characters, then 
parental inheritance for the former set of characters is greater 
than, equal to, or less than that for the latter set. An idea of 
the degree of resemblance may be obtained by considering the 
slope of the regression line or the degree of correlation. For 
the physical characters, such as cephalic index, he found that 
the slope of the line of regression was about .50, whereas the 
slope of the line for estimated intelligence or ability was .47. 
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The following table shews the value of 
tions that were calculated from his data. 

some of correla- 

Brothers 

Sisters 

Brother-Sister 

Head length .50 

.43 

.46 

Eye colour .54 

.52 

.53 

Intelligence .52 

.50 

49 


Further, it was estimated that the correlations between the 
siblings was approximately of the same value for physical 
characters as for qualities such as vivacity, conscientiousness, 
self-assertiveness, etc. Hence, in accordance with the above 
stated proposition Professor Pearson inferred that “the 
physical and psychical characters in man are inherited within 
broad lines in the same manner and with the same intensity.” 
But this statistical deduction was accompanied by the highly 
doubtful opinion that “the average home environment, the 
average parental influence is in itself part of the heritage of 
the stock and not an extraneous and additional factor empha¬ 
sising the resemblance between children from the same home.” 
However that may be, it would appear that, if these results 
are trustworthy, they suggest that whilst mental and moral 
qualities may be fostered by good environment in the home and 
the school they emanate from parental nature rather than 
nurture; they are bred in the bone. 

The investigations of Professor Pearsons’ pupils on adults 
have, on the whole, confirmed his results for school children. 
By consulting the Oxford Historical Register it was possible to 
compare the classes in the B.A. degrees taken by all the men 
between the years 1830 and 1892 whose farther had also been 
at Oxford. If was found that the number of sons who took 
high honours fell off steadily according to the degree taken by 
the fathers. It a father wants his son to take a good degree he 
had better do so himself, as the table shews. Heredity is better 
than precept in the matter of degrees. 
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Degree taken by Percentage of Sons taking 1st 

Fathers and 2nd Class Honours 

1st and 2nd Class Honours. . 27 

3rd Class Honours .... 15 

Pass Degree . .... 12 

No Degree, . .... 9 

The results are eqally instructive if we take the sous’ degrees 
as the standard and compare the relative percentages of fathers 
who took high honours. The diagram printed on the next page 
shews that the percentage of fathers who obtained high honours 



INHERITANCE OF ABILITY 
(After Schuster and Elderton) 

Total number of Sons 2,459 
Date of Degrees of Sons 1860-1892 

The heights of the vertical lines shew in what percentage of 
cases the fathers have taken either first or second class honours. 
The diagram shews that the percentage of fathers who obtained 
this degree of distinction diminishes with some regularity, as 
one passes downwards from the sons with first class honours to 
those with no degrees. 
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(1st and 2nd Class) diminish regularly, i.e. in a straight line, 
as we pass through the various grades of sons. On the basis 
of all the figures it was shewn that, if unity is taken to repre¬ 
sent perfect resemblance and zero complete lack of similarity, 
“the degree of intellectual similarity between father and son, 
as indicated by the degrees which each took is *3.” It is 
very hazardous to indulge in speculations where statistics 
and examination results are jointly concerned; but if we choose 
to give rein to our fancy and assume that a student’s mother 
and father contribute equal amounts to his mental endow¬ 
ment. we may say that the mental tissue which he inherits is 
responsible for two-thirds of his ability. When the degrees 
of brothers were compared it appeared that of the first class 
men, 45.5 per cent had brothers who took high honours, of 
the second class 38 per cent of brothers took high honours 
and the percentage steadily diminished as one passed down the 
scale of degrees. 

Exception may be taken to the results just considered on 
the ground that the estimation of ability by examination 
results, or by a crude scale, is unsatisfactory. More recently 
mental tests have been employed for the purpose. With the 
aid of the Binet-Stanford tests the intelligence-quotient or 
mental ratio of two hundred pairs of brothers and sisters in 
orphanages in California was estimated. The coefficient of 
corlelation between these siblings turned out to be *54, 
which is in close agreement with the results previously 
obtained. 

Evidence From Twins 

The evidence, so far considered, strongly suggests that 
intelligence is a capacity that somehow depends for its mani¬ 
festation on the hereditary relationship. If it could be shewn 
that the nearer the relationship the higher the degree of re¬ 
semblance in intelligence, the proof would be greatly strengthen¬ 
ed. Now the closest biological relationship is that found 
between twins, of whom there are two kinds, identical and 
fraternal. The former are derived from a single ovum whilst 
fraternal twins, being derived from separate ova, are really 
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ordinary brothers and sisters who happen to have been born 
at the same hour. Identical twins are almost exact duplicates 
of each other in physical traits, such as cephalic index, height, 
eye-colour, etc., and more especially they are of the same sex. 
Fraternal twins mav be of the same sex, but identical twins 

or 

must be. If we wish to secure a group of identical twins, 
they will be found in a collection of twins of like sex. 

Now, if intelligence is inherited, the study of twins ought 
to yield the following evidence. All twins, but more especially 
those of like sex, ought to have a degree of correlation of 
intelligence higher than ordinary brothers and sisters. Since 
twins are nearly always subjected to the same influences, it 
the environment is the essential factor in proucing resemblances, 
older twins ought to be more highly correlated in capacity 
than younger ones. And further, on the same assumption, 
older twins ought to resemble one another more closely in 
such things as are much influenced by the environment, namely 
school studies, than in general intelligence, which is presumedly 

• inborn. 

In order to test these assumptions, various studies in 
twin resemblances have been undertaken. Over a hundred 
pairs of twins were examined by Mr C. Merriman by means 
of intelligence tests. He found that their intelligence quotients 
were more highly correlated than those of ordinary siblings, 
and that those of like sex were still more highly correlated. 
He also demonstrated that degree of correlation was not higher 
for older twins than younger; and thence concluded that the 
environment makes no significant differences to the degree of 
resemblance in intelligence which he had found. 

; A further investigation was undertaken by Mr. C. E. 
Lauterbach, who examined over two hundred twin-pairs, rang¬ 
ing in age from seven and a half to twenty years. In addition 
to intelligence tests of different kinds, he gave them certain 
standardised tests of memory, reading, arithmetic and writing; 
and made physical measurements of height, weight, and 
■ cephalic index. For the combined physical traits he found 
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the ■ following results, in which the figures are average 
correlation coefficients: like sex *78, unlike sex ‘55; younger 
.63, older .62. Age, therefore, has no influence on the degree 
of physical resemblance, which seems to be established vefy 
early' in life. But the mental resemblances as what interest 
us mainly. When he compared the twins of like sex with those 
of Opposite sex he found that the former were correlated 
higher in general intelligence and in school subjects than the 
latter; which suggests that identical twins have greater intellec¬ 
tual affinities. No significant statistical difference was found 
between younger twins (ages seven and a half to thirteen years) 
and older ones (ages thirteen years to twenty), in the 
combined results of the intelligence and scholastic tests. If 
we separate out the scholastic tests, which are more likely to 
shew the predominance of training, from the intelligence tests 
a most important fact emerges. “One might expect greater 
similarities in reading, arithmetic and writing, which are 
abilities subject to training, but such similarities do not 
materialise except in reading.” These results indicate that the 
differences which are found to exist between these individuals 
are due to the hereditary relationship, and cannot be smoothed 
out by training, as similar environments have little influence 
in making people resemble one another more closely than they 
did at the start. 

A recent investigation has been made by Dr. A, H. Wing¬ 
field of Toronto, who used more accurate statistical methods, 
and made due allowances in his calculations for differences 
solely due to intellectual maturity.’ Different age groups 
exhibit different ranges of variability, i.e, as persons become 
•older they may tend to diverge more in their mental capacities, 
a complication which statistical theory can deal with. When 
older younger twins are compared this difference of range 
within each age must be allowed for, before deductions can be 
drawn between the ages. Dr. Wingfield examined just over 
one hundred pairs of twins with an age range from about 
eight to fifteen years, by giving them a couple of tests of 
intelligence and a variety of standardised scholastic tests. 
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From these data he was able to calculate the intelligence 

quotient and the educational quotient (i.e. the ratio of educa¬ 
tional age to chronological age). When the results from both 
these sources were combined he found an average correlation 
coefficient of .78 for twins from eight to eleven years, and .79 
for those from twelve to fifteen years. Whence he concluded, 
that the younger and o!der children are precisely alike in native 
and acquired capacities combined. They appear to be 
developing along lines determined by the hereditary relationship, 
which school training seems powerless to modify to any 
appreciable degree. Bv comparing the results of the intellgence 
tests with the educational tests he found that the difference 
between the correlation coefficients was insignificant, namely, 
.76 for intelligence quotients and .75 for educational quotients. 
This implies that the degree of resemblance between the 
twins in intelligence and in school work respectively, in so 
far as these are separable, is the same. They are no more 
different in capacities which are largely the result of nurture 
than in those mainly due to nature. Like the previous investiga¬ 
tors, Dr. Wingfield demonstrated that there was a greater 
degree of intellectual resemblance between twins of like sex 
than those of opposite sex; and a still higher degree between 
identical than fraternal twins, when the former were carefully 
selected on the grounds of indistinguishable physical characteris¬ 
tics. From his own investigations and those of his predecessors 
he compiled a table of correlations, which shews that the 
degree of resemblance in intelligence is closely related to 
the degree of hereditary kinship. The correlation coefficients, 
are as follows: identical twins .90, tike-sex twins ‘82, fraternal 
twins .70 (these include all the unlike sex pairs and those 
of like sex not physically identical), unlike sex .59, siblings 
.50, parent and child .31, cousins .27, grandparent and 

grandchild .15. 

A further inquiry has been made into the resemblances 
of twins in which the distinguishing feature was the careful 
selection of the cases to be examind. Mr. N.D.M. Hirsch 
dealt with twins of the same sex and selected some on the 
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basis of similarity in appearance, gait, voice, expresion, 
temperament, school work, and general intelligence; all these 
being judged by teachers and others intimately acquainted 
with them. He also selected cases which were dissimilar. By 
this means he got three groups of twins, each pair being of 
like sex; similars or like pairs brought up together (38 pairs), 
dissimilars or unlike pairs brought up together (54 pairs), and 
similars brought up apart (5 pairs). It will be relised that 
it is difficult to find examples of the third group, and the 
actual numbers are, of course, statistically insignificant. Many 
of the observations were of non-quantitative kind and 
referred to such things as emotionality, activity in games, 
temperament, disease history, etc. These considerations are 
difficult to classify and cannot be considered here, but carry 
conviction when presented in detail and support the 
quantitative results. Various mental tests were given to each 
individual, and physical measurements, such as cephalic index, 
were taken. 

We may classify the results in a twofold way; first, by 
comparing similar with dissimilar twin-pairs in the same 
environment, i.e. brought up together; and, secondly, by a 
comparison of similar twin-pairs in the same and in different 
environments. For the former comparison, the mean differ¬ 
ence in intelligence quotient scores for the unlike twins was 
13.8, for the like twins 2.3. It is thus seen that despite the 
face of a common environment, fraternal twins differ much 
more in intelligence than do identical twins. For the identical 
twins the mean difference in intelligence quotient scores of 
those in the same environment was 2.3, and of those in differ¬ 
ent environments 3.5. The number of cases for this latter 
comparison, as was said above, is too small to justify any 
statistical deduction, yet the qualitative comparisons shewed 
that identical twins do tend to be identical in a variety of traits, 
although they are brought up apart. This latter fact had long 
ago been noted by Galton, not only with respect to intelligence, 
but to temperamental and other traits of character. 
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"It itiust be rememberd that the conclusion we have so far 
established are statistical; and it would be over-hasty t <y 
ihfer that the effect of the environment is not important. We 
turn to the consideration of this difficult topic, which is of 
prime importance both in the theory of education and educa¬ 
tional administration. 

Effect of Environment 

It was stated in an earlier section of this chapter, that without 
the stimulus provided by a favourable environment, native 
abilities could not develop. Thus a person’s lung capacity, 
like his height is no doubt determined by his hereditary 
relationship, but if he works in a cramped position without 
proper ventilation, his vital capacity will be seriously affected. 
Not only is a suitable environment essential in order that 
abilities may function, but without it we should have n6 
means of knowing what the latent capabilities are. From the 
evidence we have so far considered, it appears that whilst 
education cannot increase what we may call the vertical 
dimension of intelligence, yet the horizontal dimension, or the 
extent and variety of what a pupile acquires, is entirely a 
matter of suitable educational opportunity. The same is true 
Of physical growth; far whilst it is possible to stunt the stature 
of a developing child by deprivation of the essential foods 
sunlight, etc., it is not possible to force up the final adult 
stature by the best environment beyond the limits laid down 
by genetic possibilities. Heredity and environment both 
Contribute to intellectual growth, but the role of the latter is 
developmental, not creative. Ah interesting conformation of 
this was found by examining the school marks of pupils, term 
by term, over a period of years. The variability for later terms 
was greater than that for earlier owing to the fact that pupils 
belOw the average fall off with time, and those above improve. 
Education in the same environment seems to accentuate 
individual differences. So much so that it was half-seriousiy 
suggested that the best way of choosing pupils for higher 
education was to select brothers and sisters of those who had 
already made a success of it; rather than by examination. It 
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is evident that the importance of the environment in develop¬ 
ing latent powers increases as we ascend in the scale of 
intelligence. At all events, that is what was suggested to Mr. 
N.D.M. Hirsch by his researches on twins. This seems 
reasonable enough, for a higher degree of a particular capacity 
needs a richer environment in order to get adequate stimulus. 
However that may be, no ability can come to fruition without a 

suitable environment. 

Modern psychology is nothing if not statistical; and 
attempts have been made to estimate the effects of school 
and home environment in promoting intellectual development. 
Miss E.M. Lawrence investigated children in various institu¬ 
tions by means of intelligence tests, and compared them with 
those brought up at home who attended a typical elementary 

school. One of the institutions was a home for illegitimate 

§ 

children who had never seen their fathers, and had lived with 
their mothers for not longer than one year, the average being 
six months. Wherever possible the father’s occupation was 
discovered, and classified into one of five grades, A to E, 
ranging from professional to dock labourers, with intermediate 
grades for different kinds of skilled and unskilled labour. By 
comparing these grades with the results of the intelligence 
tests on the children it is possible to find a correlation ratio 
between them. Some of the figures obtained for the institution 
children did not seem to differ significantly from those for the 
children from the ordinary school. Thus, for the elementary 
school the correlation ratio for the father’s occupation and the 
child’s intelligence quotient was: boys .27, girls .22; the corre¬ 
sponding figures for the other children were .26 and .25 
respectively. A caution of a general kind must be given here, 
not to place too implicit reliance on statistical results; for two 
similar ratios may conceal sets of observations which differ 
considerably. And, in actual fact, when the results were 
sorted statistically in other ways, the same clear-cut resem¬ 
blance was not evident. Yet, by every method of sorting the 
results, some correlation was obtained between the parent’s 
class and the child’s intelligence. “What finally emerged from 
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this work is that though a child has never lived with its 
parents, it is likely, other things being equal, to have a slightly 
higher intelligence if it comes from one of the so-called upper 
classes, than if it is the child of labouring people.” Once 
again, despite repetition, it must be insisted that this is a 
statistical inference, and should not be applied to individuals. 
For the investigator picked out all the children with a very 
high intelligence quotient above 135, namely fourteen, and all 
those with very low intelligence below 70, namely twenty- 
eight. The surprising result was found that the fathers of the 
children of the brighter group in no case belonged to the A 
grade, and only two or three to B, all the rest came from 
grades C and D. The occupations of the fathers of the dull 
and deficient children were likewise all of the C and D 
grades. 

There is further comparison that can be made to discover 
the effects of the environment. If the environment can influence 
intelligence scores, we should expect that children reared in the 
uniform environment of an institution to resemble one another 
more than those brought up in dissimilar surroundings at 
home. By comparing the deviations from the average result in 
any group of persons with the average itself we may arrive at 
a coefficient of variability; which shews the extent of variation 
within the group. For the institution children the coefficient 
turned out to be; boys 13.93, girls 12.94; for the children in the 
elementary school, boys 15.39. girls 14,04. “These increases 
are very small, and are statistically barely significant. They are 
in the direction one would expect, but are certainly smaller 
thau might be assumed, considering the very great uniformity 
of environment in the institution.” 

9 

The conclusions that are indicated by this study of the 
effects of the environment are rather complicated. What is 
clear, however, is that there is an association between the 
intelligence of the parents, as presumed from the grade of 
their employment, and that of the children. “The association 
is on the whole rather smaller however, in the case of institu¬ 
tion children, and there is little doubt that environmental 
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conditions have some weight in influencing the response to the 
tests.” Miss Lawrence examined children in other institutions, 
where they were admitted at varying ages, and her conclusion 
is very interesting. “The decrease in correlation between the 
child's intelligence and its social class among children taken 
away from home at an early age, as compared with those in 
the same institutions who left home later, and the increasing 
correlation between intelligence and class with increase of age, 
for children remaining at home, both suggest that environment 
has to some extent influenced the test results.” We shall return 
to the consideration of the environment when dealing with 
moral characteristics. In the meantime it is important to realise 
that, if a system of education is to be maximally effective, it 
must provide a sufficient variety of environment in different 
categories of schools, in order to give appropriate stimulus to 
different grades of intellectual capacity. 

The Inheritance of Acquired Characters 

We must next consider briefly a problem of heredity which 
has given rise to infinite discussion and a large amount of 
experimental biology. Much of the discussion is vitiated by a 
loose use of terms, as biologists are not skilled in dialectics 
and very little of the experimental work has any bearing on the 
problem of mental heredity, which is the only side of the case 
that interest us. The question at issue is whether parents’ 
habits have influence in making easier the formation of similar 
habits in the offspring. Can parental nurture so affect the 
mental tissue that the children find themselves in possession of 
a mental endowment varying in the same direction? Or to 
use Biblical phraseology: when the fathers have eaten sour 
grapes are the children’s teeth set on edge? Lamarck believed 
that a new environment which an animal encounters, requiring 
new modes of activity to secure proper adaptation, leads to the 
modification of its organs; and if the activities are repeated for 
a sufficient length of time modified organs will be transmitted to 
the descendants. Weismann denied this possibility mainly on 
the erroneous ground that the germ-plasm was physiologically 



42 


Educational, Psychology . 


distinct from the soma-plasm, and therefore be could nqt 
coriceive how the modification could be transmitted.. 

, i 

•*. ‘ - • . : : 1 « .V . • ‘ • • i 19 : .« 

A large amount of biological evidence in favour of the 
transmission of acquired characters has been accumulated, 
but is chiefly concerned with changes in colour or in the form, 
of organs. Thus if salamander maculosa, which a black colour 
spotted with patches of yellow, is allowed to pass its life on a 
background of yellow loam the patches of yellow increase in 
size. If the offspring are treated similarly the whole surface of 
the skin becomes yellow with the exception of a few streaks of 
black. Changes in the opposite direction towards black can,()e 
produced by a black environment in a couple of generations^ 
so that the offspring resemble in colour a different species, , 
salamander atra. The changes in colour which are induced by 
the environment are undoubtedly due to the genes in the cell?* 
i.e. they are genetically present, but their action is masked in 
some way; just as recessive characters are masked by dominant 
ones. What the environment does is to provide some stimulus 
making the changes possible. These results are therefore of 
value as shewing that there is no inherent impossibility in the 
supposition that an induced change may give the offspring a 
tilt in the new direction, enabling it to display characters which 
had no chance before; so that one may approach the question 
of the mental heredity of acquired characters with an open 
mind. Evidence tending in the same direction has been obtain¬ 
ed by examining the carefully-kept records of English trotting 
horses which show a gradually improving time for the mile 
from generation to generation. But, of course, it is possible 
that the training has improved and that such influence of the 
environment acts separately on each successive generation. 

Passing to human beings it is frequently stated that the 
Australians and the Americans have produced a new human 
type and that the descendants of the immigrants have lost 
their distinctive European characteristics. But such observa¬ 
tions are largely subjective, and the so-called new types are 
probably due to the imitation of parents by the children and 
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the continuous influence of a novel environment. There is 
little doubt that environmental influences may work profound 
changes in a relatively short time, so that, without inheritance, 
what appears like a new type may be bred. The head master 
of Christ’s Hospital has assured me that within a couple of 
years at school the elementary scholarship boys are indistingui¬ 
shable from the others in speech and manner, and that the 
rapidity of these acquirements varies directly as their intellec¬ 
tual ability. The environment in this particular case is 
especially favourable, since the boys live in the country, far 
removed from disturbing parental factors and are all clothed 
in the same costume and live the same life. Again the Parsees 
of Bombay have lived in India for several centuries, and during 
the whole of this time have adopted the native Gujerati 
language, but their speech sounds still shew very decided 
phonetic resemblances with the Persian tongue, possibly owing 
to the fact that they congregate together and thus maintain 
an isolated social environment. 

All such indirect evidence, though highly suggestive, can 
never produce complete conviction. Fortunately there is at 
our disposal a means of direct experimental research which 
promises to throw considerable light on the problem. Now, in 
order to devise and interpret any experiment in psychology, 
or indeed in any other science, it is necessary to have clear 
ideas of what we are looking for. What, then, ought we to 
expect from experimental work in this connection? 

When we consider the countless generations that have 
elapsed before civilisation took its present form we are helped 
to realise the difficulty of making any modification in the 
preexisting physical or mental endowment. To use a happy 
illustration devised by Professor J.H. Robinson: imagine the 
whole of our present status to have been attained in a single 
lifetime. Suppose, in other words, that a single generation of 
men, in . a state of complete uncivilisation, had by their own 
efforts in fifty years attained to the standard of present-day 
civilisation which it has taken the race, say half a million 
years to acquire. Only late in the forty-ninth year would they 
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have given up wandering and settled down to agriculture. 
Half-way through the fiftieth year they would have invented 
writing; the printing-press would be about a fortnight old and 
the steam-engine would have been invented about a week ago. 
In the fight of this chronology it is preposterous to suppose 
that any biological experiment can straightway impose a new 
characteristic fully equipped like Athena issuing from the 
head of Zeus. All that we can reasonably expect is that the 
offspring should shew some slight trace of increased facility in 
acquiring a modification initiated by their progenitors, and 
that this will be lost unless adequate opportunity is given for 
exercising it. 

Now the ability to bestow meaning on spoken sounds is 
undoubtedly an acquired character, and children brought up in 
a new environment shew remarkable facility in this respect. 
For instance, English children of three or four years of age, in 
India, speak one or more different dialects to different Indian 
servants and English to their parents; whilst their parents learn 
one dialect with considerable difficulty. Such cases, which are 
frequent, can only be satisfactorily explained on the hypothesis 
that the child intuitively and subconsciously places the correct 
meanings on the various sounds. He has inherited the propen¬ 
sity and displays it when opportunity for practice is given. 
Every child, of course, shows the same facility in picking up 
his own language, only we are so used to it that we cease to 
wonder at the marvellous power displayed. 

Turning now to the experimental results, we are indebted 
to Professor McDougall for investigations carried out to test 
the Lamarckian hypothesis. He experimented with white rats 
and bred severral litters from which he selected, at random, 
one-half of the offspring, making two equ«velent half-stocks 
which were subsequently inbred, One half-stock was trained 
for several generations successively to form a habit, and the 
other was used as a control group. The training consisted in 
placing the rats in a tank of water from which there were two 
ways of escape by means of gangways. Either gangway could 
be illuminated, but if the rat tried to get out by the illuminated 
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path he received an electric shock. And daring the course of 
the training even the stupidest rat learned to escape by the 
dark gangway, which was sometimes to the right and sometims 
to the left. The training went on for twenty-three generations, 
during the last ten of which every rat was trained to the point 
at which he made no errors. Professor McDougall observed 
that there was a critical stage of learning in which each 
animal has to graduate before he becomes an expert performer. 
For the transmission of the acquired habit the training prior 
to this critical stage is of little importance. “Lamarckian 
transmission is a function of the achievement of the critical 
stage of learning.” Possibly this is the stage at which the 
animal no longer learns by the effect of punishment by the 
insight into the meaning of the situation, which the configura¬ 
tion theory maintains is the only way of learning. 

The average number of errors for all the rates of the first 
generation before they could acquire the habit was 150, whereas 
for the twenty-third generation it was 25. The three best rats 
of the trained last generation made only 3 errors each, whilst 
the best rat of the control stock made 90 blunders. These were 
the most favourable records selected out of a mass of others; 
but the general results convinced Professor McDougall that 
the increased facility, on the whole, through the generations, 
was due to inheritance. Of course he did not expect a trans¬ 
mission of the habit itself, though that it is the kind of thing 
that popular biology anticipates in experiments of this kind. 
But even the slightest increase in facility of learning, if it were 
well established, would be sufficient. It must be remembered 
that twenty-three generations of trained rats would represent 
about seven centuries in terms of human life. Yet the results 
of this experiment are far in excess of what might reasonably 
have been anticipated in such a period, in the light of our 
previous considerations. Accordingly they have been 
challenged both on the statistical basis, that not enough 
animals were employed, and on general grounds. The control 
group had different tasks to learn, and this handicapped them 
in acquiring a new habit, for two habits may interfere with 
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each other. Again, tameness increases from generation to 
generation owing to the acquired facility of the experimenter 
in handling the animals, which induces less and less fear in 
them. Rats get used to certain ways of handling, and very 
minute differences in treatment may produce a nervous state. 
As the control groups were treated differently and handled by 
different persons this may have affected the results. Neverthe¬ 
less, the method adopted by Professor McDougall is the only 
sound psychological method of approach to this difficult and 
important problem. 

The case for the inheritance of acquired characters is not, 
however, of fundamental importance for human beings. Man 
is, in this respect, in a peculiarly favoured position, for even 
if it is not certain that changes in the individual mental tissue 
are transmissible, yet he has an external heritage of tradition 
and convention, customs and institutions, literature and the 
sciences. Civilised society is itself a heritage of ideas and 
ideals which we inherit by being born into it. Changes in it 
are part of man’s inheritance. Every pupil who enters a school 
with a good tone and long established traditions, or even new 
traditions if they are active, is in the position to inherit these. 
We many compare the esprit de corps of a given institution, 
such as a school, with the mental tissue since it is the means 
by which tradition is handed on. When a great school master 
like Thring or Sanderson promotes or induces variation in 
tradition these, in favourable circumstances, become the 
changed inheritance of many succeeding generations. 

Inheritance of Moral Characteristics 

So far we have dealt with intellectual inheritance, but the 
question may be raised whether our conclusions apply to moral 
characteristics. Is the tendency to delinquency inherited in the 
same sense in which the tendency to acquire intellectual power 
is hereditary? This important question has been thoroughly 
investigated by Dr. Cyril Burt, whose statistical treatment is 
illuminated by a sympathetic insignt into individuals. He 
■examined, in detail, two hundred juvenile delinquents between 
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the ages of seven to eighteen years, and compared them with 
four hundred non-delinquents of the same age, of the same 
age, of the same social class, living in the same streets and 
attending the same schools. Every relevant feature in each 
child’s family was catalogued; every characteristic that is to 
say, which might be supposed to be hereditary and at the same 
time to have disposed the delinquent towards the commission 
of his offence. These characteristics were classified into four 
main groups—physical, intellectual, psychopathic, and moral. 
The physical conditions included such illnesses as epilepsy, 
chorea, etc.; whilst the intellectual conditions included mental 
deficiency, extreme backwardness which might be thought due 
to congenital causes, etc. The third group consisted of 
temperamental conditions involving pathological symptoms, 
such as insanity, various emotional disturbances and so forth. 
The fourth also embraced temperamental disturbances marked 
by moral symptoms, such as suicide, alcoholism, sexual 
irregularities, cruelty, etc. These were the main conditions or 
defects occurring among the relatives of the delinquents which 
have been regarded at some time or other as hereditary and 
predisposing to criminal tendencies. 

It a table is drawn up of the relative frequencies with 
which these presumedly hereditary defects occur, both among 
the families of delinquent and of non-delinquent children 
respectively, we can calculate a coefficient of association. 
Such a coefficient indicates the degree of correspondence 
between offences in the children and the supposedly hereditary 
defects in their families. The coefficient, like the coefficient 
of correlation, is a fraction lying between zero which denotes 
complete lack of association, and unity which means perfect 
correlation. For the four groups of defects enumerated 
above the coefficients were: physical 17, intellectual .34, 
temperamental with pathological symptoms .24, and tem¬ 
peramental with moral symptoms .41. The conclusion that 
Professor Burt drew from these figures is that the number 
of delinquent children who might be presumed to have 
■criminal blood in their veins is comparatively trifling. He 
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thinks that other causes for delinquency can be found whose 
removal is often followed by complete reform. “Many of these 
provocative factors—bad companions, bad neighbourhood, 
bad discipline, and a bad example at home—are a by-product 
of the moral laxity of the parents, the degeneracy of the family 
thus operating indirectly through the resulting environment, 
instead of directly by its influence on the germ-cells.” 

The influence of the environment was estimated by a 
statistical comparison with the control group which, as was 
stated before, lived in exactly the same surroundings. The 
various factors operating in the home were considered, namely 
poverty, defective family relationships, vicious homes and 
defective discipline. Those operating outside the home which 
were studied were companionship, the conditions of the child’s 
work in school or in his occupation, and those connected with 
his leisure, such as the cinema and opportunities for games, 
etc. The coefficients of association for these environmental 
factors are very suggestive: poverty .15, defective family 
relationships *33, defective discipline .55, vicious homes *39, 
influences outside the home .29. The figure for defective 
discipline, which is considerably higher than that for any 
other group of factors, either in the environment or in the 
family history, is the most outstanding result of this investi¬ 
gation. If we compare the two sets of coefficients given above, 
those for intellectual and moral defects in the child’s relations 
shew a suspicious approach to the figures for vicious homes 
and defective discipline; defective discipline in this connec¬ 
tion means either no discipline, or what is too strict or too 
lenient, or more often a mixture of complete licence alternat¬ 
ing with undue severity. The sugestion is almost inevitable that, 
the delinquent may be suffering quite as much from the vice 
and mismanagement of the home by dull or immoral parents 
as from any inherited mental dullness or immorality. Inevita¬ 
ble, that is to say, statistically; for it is unjustifiable to apply a 
numerical result to an individual case. Destiny, according to 
modern science, deals with groups, not individuals, and even 
the group’s fate is a matter of probabilities. Nevertheless, as 
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Dr. Burt studied intensively, not only his figures, but all his 
individuals, his conclusion must be accepted. “Of all environ¬ 
mental conditions, indeed of all conditions whatever that find a 
place in my list of causes, the group shewing the closest con¬ 
nection with crime consists of those that may be summed up 
under the heading of defective discipline. Such features are 
encountered five times as often with delinquent as with non¬ 
delinquent children.” 

It is to the moral atmosphere of the home and neighbour¬ 
hood, those influences which affect the family life, that we 
must look for the chief causes of criminality or anti-social 
behaviour. Yet we cannot regard the result as foredoomed, for 
the environment and the individual, as we have so often 
insisted, are mutually interacting. It is a mere abstraction to 
consider the home or any other part of the environment apart 
from the individual. For a person is not like a photographic 
plate on which the environment makes an impression which is 
passively received and reproduced. As Dr. Burt has pertinently 
said, “Some natures remain unsoiled though sunk for years in 
mud: others are porous and penetrable, and the grime works 
into the grain. It is the personal reaction to a given situation 
that makes a man a criminal, not the situation itself. It is not 
bad surroundings that create delinquency, but the workings of 
these bad surroundings on the thoughts and feelings of a 
susceptible mind . . . inner personal weaknesses which give to 
these outer environmental factors their power to work their 
worst.” 

Enough has been said with regard to moral characteristics 
to justify the belief that for morals, just as for intelligence, the 
antithesis of heredity and environment is not clear cut. All 
that we can do is to estimate the relative effect of pre-natal and 
post-natal influences. In the present investigation congenital 
factors were recorded among delinquents rather more than 
three times as often as among non-delinquents, whilst environ¬ 
mental factors occurred rather less than three times as often. 
In well over one-third of all the cases, but in rather less than 
one-half, there was reason to suspect some deep congenital 
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defect as the major cause of wrong-doing. Thus the Share of 
inborn constitution in the production of juvenile delinquency 
cannot be ignored. ‘'But it would be a gross distortion—a 
mistake too commonly deduced from current fatalistic theories 
—to paint every criminal as the helpless victim ■ of his inborn 
nature. For there remain still a majority of cases where anti¬ 
social conduct has been parcapitated by an unfavourable 


environment or is the cumulative effect of such an environment. 
In these cases the part played by heredity is that of a minor or 
predisposing cause. Delinquency in general cannot be attribut¬ 
ed either to a predominantly hereditary or a predominantly 
environmental origin. Its causation is far too complex for that. 
“Heredity appears to operate, not directly through the trans¬ 
mission of a criminal disposition as such, but rather indirectly, 
through such constitutional conditions as a dull or defective 
intelligence, an excitable and unbalanced temperament, or an 
over development of some single primitive instinct. Of environ¬ 
mental conditions those obtaining outside the home are far 
less important than those obtaining within it, and within it. 
material conditions, such as poverty, are far less important 
than moral conditions, such as ill discipline, vice, and most 
of all, the child’s relation with his parents.” We consequently 
realise that for the moral welfare of the nation, the problem of 
nature and nurture is not mainly a biological one, but rather a 
matter for the home and the school, where sound discipline is 
the breeding ground of the social virtues. 

fit * 

j 


What is Inherited? 

There remains one very interesting problem which has been 
deliberately avoided up to this point. What exactly is 
inherited? Some scientific men and most popular writers seem 
to think that the mental tissue which is handed on from genera¬ 
tion to generation has well-marked patterns woven into it, such 
as the instincts, or specific talents, etc. But since neither 
intelligence in general, nor any more limited capacity such as 
mathematical ability, can work in vacuo we can only separate 

nature from nurture by an act of logical abstraction. All that 

the study of mental inheritance can attempt, is to assign the 
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relative functions of each in the acquirement of morality or 

knowledge. When we say that ability is inherited we do not 

mean literally what we say. All that ought to be meant by 

such an assertion is that, given the appropriate training, the 

individuals in question take to the training more readily and 

find satisfaction in exercising the ability when they have acquired 

it. An ability is a propensity, an appetite or ‘drive’ combined 

with a capacity to act on it. Now there is no pre-existing 

inherited capacity, but simply a propensity which will be 

satisfied when the capacity is acquired. Inborn drives are of 

the vaguest possible kind; mere restless strivings without 
defined objectives. 

This is true even of those fundamental drives which are 
necessary to preserve life. It is often assumed that animals, in 
a state of nature, are able to select food according to their 
nutritional needs by instinct. But in some recent experimental 
work on this point the investigators say, ‘We have obtained 
good evidence that the behaviour of the animal is due not so 
much to instinct as to experience, i.e. of the beneficial effect 
produced by a particular food stuff.” The evidence was 
obtained by feeding rats for three weeks on a diet devoid of 
the essential vitamin B. Their appetites dropped, their hearts 
beat at a much lower rate, and they lost weight. At this stage 
they were offered a choice of differently flavoured vitamin-free 
oods together with one containing the necessary vitamin. But 
hey had no inclination or ability to choose aright, and conti¬ 
nued to starve on the wrong diet in the presence of good food, 
owing to their previous experience. At this point they were 
ottered only a diet containing the essential vitamin for two or 
ree days. They recovered rapidly in weight and general 
Physique by this ‘education,’ and when offered a choice of 
ditterent diets, exactly as before, they chose aright; so potent 
is the effect of experience where vital needs are in question. It 
was even shewn that depleted rats prefer to restrict themselves 
to a monotonous diet to which they have been ‘educated’ and 
on which they are thriving; though they have alternative diets 
nered to them which would be readily accepted by non- 
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depleted animals. These observations shew that it is the 
experience of the immediate beneficial action of the vitamin^ 
containing diet which makes the depleted rat choose it. The 
pleasant sensations incident to his recovery are associated with 
some characteristic smell or taste of the food which makes him 
prefer a diet which would otherwise not attract him. It is clear 
that the right choice of diet cannot be left to instinct, but is 
an art that has to be acquired even by the lower animals. As 
a result of their experimental work the investigators say, “It 
seems reasonable, indeed, to suggest that the very desire for 
food itself (as apart from the choice between different articles 
of diet) has an experiential no less than an instinctive side.” 

If it is true of even the most primitive and essential driven 
such as that for food, that they have no definiteness apart 
from experience, it is not to be expected that other propen¬ 
sities should have any definite objective. I have shewn in 
detail in the Mind and its Body that human propensities, such 
as the so-called instincts, acquire such precision as they have 
entir ly from experience. So that, however paradoxical it may 
seem, an inborn capacity has to be acquired. Accordingly, 
though Galton found that talent runs in families, he also 
discovered that the relatives of talented men might have talent 
of very different sorts. Where the ability is of the same sort, 
the influence of the environment is adequate to account for the 
similarity. 

The upshot of the whole matter is that it is misleading to 
view mental inheritance after the analogy of material inheri¬ 
tance. Just as we may inherit the family jewels so, it is 
supposed, that we inherit the family intelligence and the 
specific family talent. But the evidence we have considered 
does not bear this out. All that our ancestors have left us is a 
clue to the mines from which the ore was extracted to fashion 
the family jewels. We start life with vague impulses to decipher 
these clues. Those in whom the impulses are not strong enough 
never make out the clues; others decipher the clues but lack 
the necessary industry and these, too, fail to acquire their 
inheritance. 
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Sense Training 

More than any other single factor* the influence of Locke’s 
sensationalistic psychology directed general attention to the 
importance of sence training in the education of children. 
Various educational reformers since the time of the Renaissance 
‘had pointed to the aid of the senses in acquiring knowledge; 
thus, Mulcaster in his Elementarie stated: “The hand, the 
ear, the eye be the greatest instruments whereby the receiving 
and delivery of our learning is chiefly executed.” But, as 
this quotation shews, they failed completely to grasp the 
fundamental idea that education of the senses is more than 
the means of acquiring knowledge; that it is in itself the earliest 
form of mental development. It remained for Rousseau, 
basing himself upon Lock’s ideas, to stress the fundamental 
fact, never thenceforward to be forgotten, that education must 
begin with sense training. Pestalozzi and Froebel contri¬ 
buted to the development of the idea and owed a debt in 
this respect to Roueseau. Nevertheless our exact knowledge 
concerning the part played by the senses in intellectual and 
moral development derives from a totally different source. 

. The experimental investigation and practice of sense 
training began with J.R. Pereira (1715-80) who undertook 
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the teaching of deaf-mutes, after having made a thorough 
study of anatomy and physiology. He was the first to demon¬ 
strate the fundamental nature of the sense of touch and the 
possibility, as we may call it, of the substitution of one sense 
for another. Deaf-mutes by practice improve their tactile 
sense, and by systematic graduated exercises based on the 
analysis of sounds Pereira was able to train his pupils to 
differentiate clearly the minute vibrations of the vocal cords. 
The pupils grasped the throat and mouth of their teacher, 
acquiring skill in the discrimination of the different vibrations. 
He also taught them carefully to observe by the sense of sight 
the position and movements of the throat, jaws, tongue, 
teeth and lips during sound production. So delicate did 
their sense perception become that when, under the influence 
of this training, they began to talk themselves they reproduced 
their master’s Gascon accent! Not only did the education 
improve their senses but better social and moral develop¬ 
ment ensued. More than a century later the blind deaf-mute 
Helen Keller, taught in a similar way, stated: “By placing 
my hand on another’s throat and cheek I enjoy the changes of 
the voice. I know when it is high or low, clear or muffled, 
sad or cheery. The thin, quavering sensation of an old voice 
differs in my touch from the sensation of a young voice. . . . 
Sometimes the flow and ebb of a voice is so enchanting that 
my fingers quiver with exquisite pleasure.” Rousseau lived 
near Pereira, visited him, and saw his work, and probably the 
sections in Emile on sense training owe much to this source* 

In order to appreciate the significance of sense training for 
moral and intellectual development it is necessary to turn 
to the observation of idiots. For normal children in their 
play and general activities, even without formal education, 
acquire control over their motility and sensibility. Not so 
diots, who exhibit inertia or merely spasmodic uncontrolled 
movements. Philosophers of the 18th century had a great 
predilection for the natural man unspoilt by the touch oF 
civilisation. An opportunity of studying such a case occurred 
when a wild naked boy who had lived for seven years out 
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of eleven or twelve in the woods in Aveyron was brought to 
Paris. Luckily he was not left to the philosophers, but 
entrusted to the care of Dr Itard (l775--1 838) He turped 
out to be an idiot and the state of his sensibility. may be 
judged from the fact that snuff did not make him sneeze 
or produce tears, loud shouts failed to attract his attention, 
he would seize hot coals or place his hands in boiling water. 
Pistol shots fired close to his head produced no effect, yet the 
cracking of a walnut of which he was very found, immediately 
attracted his attention. Dr. Itard succeeded after several 
years of patient effort, by graded sense exercises, in restoring 
some of his sensibility, and though he failed to moralise him 
completely he did ultimately shew signs of moral qualities. 

Dr. Seguin (1812-80) carried on and improved the work 
of Pereira and Itard. With infinite patience and scientific 
insight he developed a complete system for training the 
motility and sensibility ot mental defectives. He worked on 
the idea of the organic unity of body and mind in the educative 
process. By preparing a suitably simple environment, with 
specially devised apparatus and carefully graduated exercises, 
he enabled the defectives to cope effectively with the simplest 
situations of social life. He demonstrated conclusively that 
by cultivating sensibility we achieve intellectual and moral 
progress. He also shewed that with these children the 
essential thing was to awaken wants, since it is only by 
spontaneous functioning that the senses are developed. Dr. 
Montessori copied Seguin’s methods, and successfully applied 
the idea of a prepared environment and didactic sense 
apparatus to normal children. By her wonderful sympathy 
and affection for children she was able to inspire others 
with the ideas of her predecessors and make them widely 
accepted. 

It is unnecessary to enter into details of the special methods 
employed in training the senses, since there is a large literature 
devoted to practical kindergarten work. However, it is 
desirable to call attention to an epistemological consideration 
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the neglect of which may lead to educational mispractice. 
In the early stages of education a good deal of what the mind 
deals with is locked up in sense material or, at all events, needs 
the stimulus of sense-impression. The kindergarten teaches 
the discrimination of the various colours and shapes by 
practice with graded sense material, and rightly teaches number 
in the same way by handling beads, sticks, etc. Hence it is 

easy to be misled into supposing that the knowledge of arith¬ 
metic, like that of colour, rests wholly on sense data. But the 
similarity of the cases is only specious, and the distinction 
has been most aptly pointed out by Mr. Bertrand Russell who 
says, “A certain number of instances are needed to make us 
think of two abstractly, rather than of two coins or two books 
or two people or two of any other specified kind. But as soon 
as we are able to divest our thoughts of irrelevant particu¬ 
larity, we become able to see the general principle that two 
and two are four; any one instance is seen to be typical , and 
the examination of other instances becomes unnecessary.” 

It is a matter of insight for the teacher of the young to 
discern when the sense-training stage of the process is suffi¬ 
ciently complete, so as to relieve the mind from irrelevant 
particularity in order that the abstract may be freed from the 
mass of concretes. So, in teaching geometry, a practical 
course of measurements is highly desirable in the early stages, 
in order to exemplify and suggest the general propositions 
underlying the science and to help the memory, but there is 
no other method than that of close reasoning by which the 
theorems can be really acquired. Yet, when all is said, without 
the sensory basis the principles would not emerge, and general 
ideas, are picked up largely by reading and the like sensory 
aids. Conformably to this there is some evidence in support 
of the view that lack of sensory acuity is responsible for 
reputed dullness and apparent stupidity in children. Hence 
we turn to the consideration of the sensory and environmental 
conditions without which education is likely to be ineffective. 

Visual Acuity 

Measurements of visual acuity are rough and ready, and 
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yield figures which are comparative only for the readings 
taken by the same observer at one time. The standard 
acuteness of vision is taken as the power of the single eye to 
distinguish letters and characters which subtend an angle of 
five minutes on the retina, are the vertical and horizontal 
strokes which compose the letters and all the spaces between 
the strokes producing a retinal image of one minute. As the 
tangent of five minutes .00145 the size of the standard or 
test-type letters which are to be read by the “normal” or 
emmetropic eye at a distance of one metre is 1.45 mm ver¬ 
tically and horizontally; and proportionately greater, in a 
direct ratio, for longer distances. There are several factors 
which influence the measurements, such as variations in 
illumination, in blackness of the type, in the colour of the 
background, etc., so that it is difficult to compare the results 
of different observers. The fraction obtained, by dividing the 
distance at which the letters of standard size can be read 
by the individual by the distance at which the ‘normal’ 
eye can read them, is taken as the measure of his acuity of 
vision. The method is, at best, only approximate, as much 
use is made of conscious and unconscious inference in reading 
the letters, and as we shall see later the legibility of type is 
dependent to a considerable extent on the forms of the letters. 
By a strange freak of typographical perversity the letters 
most frequently used, especially the vowels, are amongst the 
least legible of the letters. Some of these difficulties are 
countered by the use of single letters of the standard sizes 
such as a series composed of lines of E’s or for young 
children a series of squares with one side missing is employed 
and they are required to indicate, by pointing, which is the 
open side; or sometimes a series of small pictures of the 
standard sizes is used. For more exact measures an inter¬ 
national test is now used, consisting of a broken circle mounted 
on a rotating graduated dial. The observer indicates the 
direction in which the opening lies. The opening is turned 
m eight different directions and the observer must indicate 
five correctly. The size of the opening can be varied at will. 
Nevertheless, even with these refinements the task of measur- 
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ing visual acuity is complicated by the factor of human 
variability. A recent scientific investigation led the experi¬ 
menter to the conclusion that, “It ii, far from easy to arrive 
at a figure which we can say represents the visual acuity, or 
the fineness of colour discrimination, because the subject is 
continually varying. We cannot say why these internal 
variations in the human subject occur in the absence of any 
known external stimulus, . . . There are is probably no such 
thing as ‘the visual acuity’ of a subject except for a fraction 
of a second. It is constantly changing.” 

I * 

Sometimes visual acuity is measured by the greatest dis¬ 
tance at which a particular kind and size of type can be read 
by the persons examined. In the anthropometrical survey of 
Cambridge students in 1887, in which over two thousand men 
were examined, acuity was measured by the extreme distance 
at which ‘diamond’ type could be read by each eye separately, 
the mean of both eyes being used as the index. The mean 
distance for all the students was 24.1 inches. They were next 
divided on the basis of general ability into three groups. A, B 
and C, comprising first class honours men, other honours men, 
and those who read for an ordinary degree or who failed in 
honours. The mean index for each of the classes was A, 23.4, 
B, 24.1 and C, 24.4. There is thus a slight inferiority in 
respect of acuteness of vision amongst the most studious 
men ; and this diffect was found to be largely due to the greater 
proportion of students in this group who could not read the 
type at any distance without glasses. In other physical traits, 
such height, weight, muscular strength, breathing capacity, 
etc., there was no difference between the groups, from which 
it was inferred that much reading tends to produce myopia. 

It must br remembered that the eyes of children are 
in a dynamic state. At birth practically all eyes are long¬ 
sighted or hypermetropic. But this condition steadily de¬ 
creases until about the age .of fifteen or sixteen years, when 
‘nprmar or emmetropic vision gradually, supersedes it. 
Emmetropia below the age of twelve years must be looked 
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on with suspicion, as such rapid development may be the 
incipient stage of early myopia. Close eye work or overstrain 
in childhood and early adolescence is the most prolific cause 
of myopia. This is well brought out in the following table 
which shews the percentage incidence of defective vision in 
about six thousand secondarylschool puplis in different parts 
of the country. 


Ages 

Boys 

Defect of Worse 

6112 or less than 6/12 

Girls 
Defect of 

6/12 or less 

Worse 
than 6112 

12 

12.1 

11.7 

15.8 

13.3 

13 

9.7 

12.1 

14.7 

18.6 

14 

11.8 

13.4 

12.7 

19.4 

15 

10.5 

17.3 

14.2 

20.4 

16 

11.8 

• 

20.2 

10.1 

21.5 


The table clearly indicates that defective eyesight is more 
frequent in girls than boys, which is associated with the fact 
that they do needlework and other fine work and are more 
conscientious in doing homework. But another reason is 
their greater proneness to anaemia, which by affecting the 
nutrition of all parts makes the eyes less able to endure strain. 
The figures also indicate that, whilst the total amount of 
defective vision increases in both sexes, this is due to the 
increase of the major degrees of defect with increasing age; 
for the minor degrees shew no appreciable change. Although 
heardity cannot be excluded, environmental conditions are 
in the main responsible for ocular defects during school life. 
Bending over work, which produces congestion in the eyeballs, 
and the muscular strain of prolonged accommodation for near 
objects bring on progressive myopia; whilst good lighting, 
correct posture and other hygienic conditions may prevent 
it? onset. • > • 


. Not only does school work, by producing strain, affect 
visual acuity, but the conditions of town life are likewise 
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inimical to good vision. This has been shewn by the in¬ 
creasing percentage of defective vision and squint found in 
children the farther they are removed from the country. The 
following figures shew the percentages of defective vision and 
squint obtained by examining over a million primary and 
secondary school pupils: Counties 9.2, Boroughs 9.5, Urban 
districts 10.6, County Boroughs 11.2, London 12.9. Never¬ 
theless, owing the improvement in hygienic conditions in 
schools as the result of medical inspection, visual acuity in 
all areas has steadily improved since inspection began in 1908. 
And, for the same reason, the disparity between boys and girls 
is diminishing, especially at the age of twelve years. 

What the Eyes See? 

One of the Binet tests of intelligence consists shewing 
the child some pictures which he has to describe. It is found 
that, for normal children, it is not till the age of six that they 
are able to describe the purport of the picture or the actions 
displayed in it, and by the age of twelve they go beyond 
what is actually visible in the picture in order to interpret 
it. At the age of three all that the ordinary child can do 
is to enumerate items in the picture. It a child of this age 
is observed closely whilst he examines in a book it 
will be seen that he simply enumerates details. He appa¬ 
rently gets no general impression, but selects details haphazard. 
When, however, the picture is limited to a single object some 
-attempt is made to interpret it. It apparently makes no 
difference to the child whether the thing is known or not, 
for he immediately assimilates it to what he does know, 
e,g. a peacock is called a pigeon; a swan, a pheasant or even 
a giraffe or camel is a cock, and so forth. The most charac¬ 
teristic procedure adopted by children is to interpret by 
similarity, however remote it may be; and to fasten onto 
some dominant characteristic to the exclusion of all else. 
Anybody who looks carefully at the profile of the head of 
a cock with its characteristic line and curve can, if he fixes 
his attention solely on these, see the similarity between it 
.and a giraffe. The caricaturist, in taking advantage of such 
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naive similarities to produce startling effects, is appealing to 
the child in us; and that is no doubt why he is such a powerful 
influence in politics. 

In matters connected with vision and, in fact, with all 
other sensory data the neglect of psychological considerations 
is apt to lead to gross error, as we shall see when we come 
to deal with the legibility of print. For the physical stimulus, 
measured objectively, is not the same as the psychological 
stimulus. The study of geometrical optics is most misleading 
in this connection, for in books on this subject dealing with 
vision it is taken for granted that the image on the retina is 
simply a reproduction of the actual object in miniature. 
Apart from the fact that the inner surface of the eye is curved, 
which renders the assumption invalid, it is overlooked that 
the dimensions of the cones of the retina, which are the 
organs of vision, are comparable in size to the wave-lengths 
of light. The images in the retina are, therefore, certainly 
different from what would be expected geometrically, owing 
to the interference with the waves of light which such minute 
objects must entail. 

Moreover, an interesting and valuable investigation by 
Professor R.H. Thouless shews that the stimulation of the 
retina by rays of light does not account for what we see. 
What we see is a compromise between what the stimulus 
suggests and what we know to be there. This phenomenon 
is known as the phenomenal regression to the real object. 
Despite its somewhat forbidding name everybody is familiar 
with the experience it is suggests every moment of his waking 
life. It we look along a street and see two men of the same 
height at different distances from us they look to be of the 
same height; and yet the size of their images on our retina 
is certainly different. A child near us looks smaller than a 
man some way off, though the retinal images may be of the 
same size or larger for the child. 

Mr Thouless made a careful experimental study of this 
phenomenon. If a person looks at an inclined circle and is 
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asked to select from number of ellipses the one which most 

closely resembles the shape he sees, he invariably chooses an 
ellipse which is widely different from that which represents 
the true perspective shape; being much nearer the circular 
form The person sees neither the ‘real’ shape nor the per¬ 
spective projection on his retina, but a compromise between 
them. The shape of the inclined circle, which is projected 
on the retina, may be called the perspective or stimulus shape, 
as it is this shape which is setting up physiological processes 
in the optic nerve. The shape which the person reports that 
he sees is the apparent or phenomenal shape, and in all cases 
this is nearer the circle than the stimulus shape. Similarly, 
if two circular disks, one larger than the other, are set up in 
vertical planes and moved relatively until they seem to be of 
the same size, the larger disk must be placed at such a distance 
that its perspective or stimulus shape is considerably smaller 
than the other disk. Or if a square, inclined from the vertical, 
is placed with one diagonal pointing to the person he sees the 
semi-axes of that diagonal as equal; though, of course, the 
part farther away must be shorter. “It is as if the known 
physical shape of the object distorted towards itself the seen 
shape from that which we should expect to result from the 
sensory cue of the image on the retina.” 

s I 

The phenomenon has also been observed with regard to 
receding parallel lines, which likewise appear to regress from 
the convergence of their perspective character to the parallel¬ 
ism of the real object. In some peculiar cases such lines may 
even appear to diverge. 

Nor is the phenomenon of regression to the real object 
confined to shapes and sizes. It holds also with regard to 
apparent brightness and colour. If a piece of grey paper is 
placed near a window and a piece of white paper farther in 
the room so that its luminosity is actually less than the grey, 
it nevertheless appears brighter. And the same thing happens 
with colours, for the hue of coloured objects seems to remain 
fairly constant in spite of the changes in the intensity of 
illumination or even in the colour of the illuminating light. 
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As, for instance, newspaper appears white though we read 
it by the aid of a yellowish electric bulb. In all these cases 
we see what we know to be there and expect. Some modern 
artists, however, persist in trying to see things as they really 
appear both in shape and colour. The importance of this 
in teaching art needs to be emphasized and will be dealt with 
ih a later chapter on aesthetic appreciation. When the dis¬ 
appointed man came away from an exhibition of modern 
painting exclaiming, “Thank Heaven things are not as bad 
as they are painted!” he overlooked the fact that the artists 
were trying to paint objects as they really appeared to them, 
instead of how they ought to appear by scientific rules of 
colour and perspective. 


Auditory Acuity 

Until quite recently the methods employed to measure 
auditory acuity were of the most primitive. The maximum 
distance at which the ticking of a which could be heard, 
when moved from or towards a person, was a rough-and-ready 
method. Another measured was obtained by the distance at 
which words said in a ‘forced whisper’ could be heard. 
The latter method gives much better results than the former, 
and was widely used by school medical officers. The whisper 
test approximates more closely to the kind of hearing required 
in schools; but, by its use alone, cases of partial deafness 
requiring early treatment cannot be detected. 


An audiometer is now used by some educational au¬ 
thorities, and is a very accurate instrument. It consists of 
a gramophone which speaks a series of three-figure numbers, 
through headphones, in measured gradations of loudness. 
Units of loudness are called decibels and have been gradu¬ 
ated for telephone engineering and broadcasting, the energy 
corresponding to a decibel being accurately measured. * The 
instrument is graduated in decibels below and above a zero 
which has been determined by testing thousands of normal 
people. ‘Normal’ ears require a degree of loudness between 
3 and 6 units. A person who can hear a word at a degree 
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of loudness represented by —3 decibels has abnormally acute 
bearing. Whist a loss represented by 9 units or more is 
the beginning of deafness and requires treatment. Each ear 
is tested separately and by a series of headphones in relays, 
a number of pupils can be tested at the same time. The 
pupils write the numbers they hear, at each degree of intensity, 
on a record card. The degree of loudness is stepped down, 
three decibels at a time, until a threshold is reached at which 
mistakes begin to be made. 

# 

Of 4,667 children tested in a London borough, between 
the ages of seven to fifteen years, 91.5 per cent were ‘normal,’ 
and 398 or 8.5 per cent had some defect in one or both ears* 
The number of defective ears was 525, with the following 
distribution. The top line shews the loss in hearing units 
and the bottom the number of ears affected. 

9 12 15 18 21 24 27 30 

202 133 76 47 25 17 9 16 

It is only in rare cases that deafness is due to defects in 
the auditory nerve apparatus. The loss of hearing power in 
children is due to one of three conditions: inflammation in 
the nose, Eustachian tube or middle ear, suppuration in 
the ear, or wax in the external ear. All these conditions 
can be treated, and it has been shewn that if attended to 
early, deafness can be cured and the child becomes normal. 
A child with a loss of 30 units requires some special education 
in a separate class, and all with a loss of over 40 need to be in 
a special school for the deaf. If the hearing loss in the better 

ear is 18 units the pupil should be placed near the teacher, 

and it is advisable to teach him lip reading to help him out. 
Legibility of Printing Type 

Visual acuity should be distinguished from visual sensi- 
tivensess. Every impression made on the retina must persist 
for a certain time in order to excite a sensation, and degrees of 
sensitiveness have been measured by variations in the time 
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required to recognise the impression. In order that a letter 
of the alphabet may be read, the impression must persist for 
more than a thousandth of a second. The shortest exposures 
which suffice for the recognition of letters also admit of the 
reading of short words, in fact the time necessary for reading 
words may be shorter than that required for reading letters 
owing to the greater facility in the recognition of a more 
extended form. Some letters as s, g, c, x are hard to see owing 
to their form and others because they are apt to be confused 
with each other, e.g. i, j, 1, f, t. Three times as many letters 
can be grasped in one expoure when they make words, and 
twice as many words can be read in the same time when they 
make sentences. It is clear, then, that sensitiveness depends 
not only on overcoming the inertia of the nervous system 
but also on the facility of mental assimilation. We respond, 
that is, not to the bare impression received on the retina but 
to the acquired meaning conveyed by it. 

The problem of the legibility of different ‘faces' of print¬ 
ing type has been investigated and discussed for over a 
century, and in the last few years important changes in 
type faces have been made in order to secure greater legi¬ 
bility. The chief difficulty in the investigations has been to 
define what is meant by legibility, since no less than fifteen 
different criteria of legibility have been made use of at one 
time or another. Some experimenters have tried to determine 
legibility by the spead at which letters can be read, others 
by the distance threshold for reading, others by the intensity 
of illumination which will just make type readable, some by 
the number of errors made in reading under standard condi¬ 
tions, and so on. The more closely the problem is studied 
the more complex it becomes. Most experimenters have 
sought for some features in the type, such as the width of 
the letters, or the spacing, or the thickness of the strokes or, 
the aesthetic quality of the print, which would give an objective 
standard of legibility. 

Such investigations, however, have not been very fruitful 
owing to the neglect of the psychological aspect of the matter. 
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Reading is essentially a psychological act performed by a 
person in an ordinary sitting position, in a full light, with the 
print at distances from six to sixteen inches from the eye. The 
most recent and thorough investigator, Mr. R.L. Pyke, says 
that legibility refers to matter which can be easily read under 
these conditions. And he pertinently adds, “To read means to 
obtain meaning from written or printed symbols. But does 
^easily’ mean accurately, or rapidly, or both? Or does it mean 
with little effort, and if so, does that mean without eyestrain 
or without fatigue (both the latter involve some reference to an 
extended duration in time; accuracy and speed do not)? It 
does not follow because you read accurately, or rapidly, that 
you do so without effort (it may be only by an effort you do 
either); nor that you read accurately or fast because over a long 
period you read without eyestrain or fatigue.’ 

The most suitable criteria to adopt are speed, accuracy as 
judged by the number of errors made in reading. Yet, even if 
we limit ourselves to these, the problem is by no means simple, 
since speed of reading depends not only on typographical 
qualities but on a large number of subjective factors. Amongs, 
these are included visual acuity, alertness, comprehension, 
early formed habits, whether we read for amusement or 
instruction, and so forth. According to Mr. Pyke the essential 
and sufficient conditions for legibility are “that it should be 
possible: 

1. with letters for the eye to definite clearly the shape; 

2. with words the collective shape; 

3. with continuous texts, to read a type both accurately 
and rapidly.’’ 

Experiments were carried out by Mr. Pyke both with non¬ 
sense material and sense material; the subjects being required 
to read aloud as fast as possible under conditions as close as 
possible to normal reading, with controlled artificial illumina¬ 
tion. The number of errors made in reading the non-sense 
material was taken as criterion; whereas for the sense material 
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the total number of letters read in a given time was used. If 
legibility were a quality of type ‘face,’ the type with the largest 
number of errors should have the smallest number of letters 
read. But no such correspondence could be discovered with the 
various faces of type that were used. The conclusion reached 
was that the measurement of objective legibility is so hope¬ 
lessly complicated by ingrained reading habits and 
other psychological factors that the task is wellnigh impossible. 
Persons become so adapted to particular kinds of type that 
very large changes must be made before any difference of 
reaction can be detected. Old English or Gothic type may be 
more legible to one who is brought up on it than Roman 
characters. There is, in short, no objective optimum legibility; 
and the attempt made by early investigators to impose uniform 
experimental conditions, so as to secure scientifically objective 
results, sacrifices the psychological conditions which ultimately 
determine legibility. 

From what has been said it will be realised that we ought 
to draw a distinction between what is easily perceptible and 
what is legible. Words have a configuration of their own 
distinct from the forms of the letters composing them. The 
isolated letters constitute, as it were, a background from which 
the figure of the word stands out. Legibility appears to be 
some quality of the configuration of the word that ‘looks 
right.’ This implies a correctness of the space-distribution 
between the letters, and a type that is simple, fairly broad, with 
strokes fairly thick, but not too much contrast between the 
thick and the thin. The legibility of type provides an instructive 
example of our statement in the first chapter that a psychologi¬ 
cal whole can be regarded as a sum of its parts, since there is 
a quality which is distinctive of the configuration as a whole. 
The separate letters of a fount of type may be easily percepti¬ 
ble when looked at in isolation and yet the print may be lack¬ 
ing in the quality of legibility. 

There is another criterion which should be applied to a 
fount of type intended for general use in addition to legibility. 
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namely readability. This is a matter entirely of individual 
experience, and illustrates jn an interesting way an important 
aspect of mental development. In a later chapter the topic of 
mental imagery will be discussed, but the images there consi¬ 
dered are mainly particular. Here we are concerned with what 
are known as generic images. As a child develops and meets 
the same kind of objects, time after time, in very different 
settings he gradually acquires generic images of these objects. 
Thus he gets generic images of men, women, trees, birds, and 
so forth, images which are general of ‘universal/ and so 
applicable to any particular specimen of these various things. 
He may be able to recognise a bird without knowing what kind 
of bird it is. The generic image is like the equation to a 
parabola, which represents every parabola without recalling 
any particular one. Such generality is the distinguishing mark 
of generic images. Images of our familiar friends are apt to be 
less concrete than those of persons seen only rarely, for the 
former are met with in a diversity of settings. An actor seen but 
once in a part would leave a more concrete image of himself. 
As a person receives impressions of fount of type from books 
and papers there grows up in his mind a generic image of ‘type/ 
A fount of type which chimes in with this image in the mind 
of the reader will be regarded by him as eminently readable, 
since it is so easily assimilable; and he will prefer it to any 
other type which may be constructed as the results of scientific 
inquiry into legibility. Just as a lover regards the face of his 
beloved as the ideal type of face. It is of ^reat importance 
therefore that the type used in school books should combine 
aesthetic qualities with legibility, for that will determine that 
the next generation will only be satisfied with print that is 
aesthetically satisfying. 

Of the eight ‘faces’ used in his experiments Mr. Pyke believes 
that, under laboratory conditions type; 

(i) shewn below is the most legible, and type 

(ii) the least legible. This might not be the case under other 
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conditions. For comparative purposes I have appended 
type; 

Uii) the new Roman fount recently introduced by The 
Times, as this seems to me to combine the qualities of 
legibility and readability. 

It is most suitable for the short lines of the columns of a news¬ 
paper, but would have to be modified for printing books, so 
subtle are the qualities which influence readability. 

(i) ABCDEFGHIJKLMNOPQRSTUVWXYZ 

abcdefghijklmnopqrstuvwxyz 

(ii) ABCDEFGHIJKLMNOPQRSTUVWXYZ 

abcdefghijklmnopqrstuvwxyz 

(iii) ABCDEFGHIJKLMNOPQRSTUVWXYZ/ECE 

abcdefghijklmnopqrstuvwxyz/aeoe 

Illumination 

The effect on the eye of different conditions of lighting has 
been carefully examined under the auspices of the American 
Medical Association. By means of visual acuity tests, records 
were made of the time that the eye could maintain a certain 
standard of activity, and the time it fell below it, during a 
three-minute test. The ratio of these times is regarded as the 
measure of the ability of the eye to maintain its power of clear 
seeing, and this ratio was calculated before and after reading 
under different conditions of illumination. The effects of 
evenness of illumination, diffuseness of light, the angle at 
which the light falls on the object viewed, the evenness of 
surface brightness were all shown to be important in maintain¬ 
ing visual efficiency. A field uniformly illuminated with light 
diffused, and no extremes of surface brightness, such as is given 
6y daylight, is the ideal condition for accurate and comfortable 
fixation and accomodation of the eyes. Systems of artificial 
lighting are classified as direct when the light is sent directly 
•fly a reflector to the plane of work, and indirect when the 
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more frequent and longer pauses than adults, for it is the atten¬ 
tion which is ahead, as it were, and pulls the eye along in 
reading. 

Differences in the rate of reading depend largely, according 
to Professor Huey, on the ease with which regular rhythmical 
movement of the eyes can be established and maintained. The 
swing from one end of the line backwards to the next has been 
happily compared with the motion of an oarsman’s body 
between the strokes. The habit of swing is normally well 
established by the age of nine to eleven years, i.e. the necessary 
eye swing is then made without conscious effort and with 
considerable regularity. To accomplish this the length of 
the line in school books is important, and uniformity is desir¬ 
able. The small irregular movements are apt to be fatiguing 
to children, and irregularity in the swing works to the same 
end. 

The Psychology of Reading 

The actual reading range of unmoved eye is restricted to a 
small area of a couple of centimeters radius round the fixation 
point. Hence we must distinguish between what is actually 
‘seen’ by the eye and what is supplied mentally by suggestion 
or interpretation and unconscious inference. The interpretation 
is made so readily and the suggestion is subtle that ordinarily 
a person thinks that the whole page is visible to him at once. 
The span of prehension is about five letters, i.e . the number of 
letters which can be grasped in one act of attention, as for 
instance by a momentary exposure, is limited to this small 
number. Yet, by practice, words have become united in unitary 
complexes, and sentences into larger complexes, which function 
as wholes, so that by a single act of comprehension we can 
take in about thirty letters provided that they constitute a 
sentence. Anybody who reads characters in a foreign alphabet 
such as Greek or Hebrew can easily distinguish what is ‘seen’ 
from what is supplied by the mind’s store. 

So, too, we are able at once to recognise the most compli¬ 
cated figures, if they are presented in symmetrical form, as a 
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whole, though the analysis into constitutent lines may not be 
possible. A good deal of the aesthetic feeling accompanying 
summetrical shapes is brought about by such facility in recog¬ 
nition. In a similar fashion, as has been often pointed out, 
we may find no difficulty in hearing the actors on an English 
stage, yet if we go to a foreign theatre we are at once struck, 
not so much by the effort to follow the language as by the 
physical difficulty of “hearing" the speech. Such an experience 
makes us vividly realise how slight are the ‘cues’ which 
sensation supplies to our perceptions and how much interpreta¬ 
tion is necessary in order to give them meaning. Words can 
he read at distances from the fixation point of the eye at which 
single letters are not recognisable. The length of the words 
and their characteristic general form as visual wholes are 
sufficient for recognition. For the same reason, it has been 
demonstrated that words are recognisable whea formed of 
letters not separately identifiable, owing to their size or their 
distance from the eye. The whole word must consequently be 
taken in as a single unit, in which certain forms are determina¬ 
ble and the rest indifferent. Only when the sequence of letters 
is unfamiliar it is necessary to be able to see the individual 
letters, as we find in twilight: when the power to read our own 
language may be unimpaired, whilst a foreign language, in 
which we are not very competent, is only legible with increasing 
difficulty. 

With greater familiarity the stimulus which determines the 
reading act becomes slighter and slighter. Fewer and more 
sketchy ‘cues’ are necessary in order to touch off the act of 
recognition of word or phrase. A few dominating letters or 
shapes are sufficient stimluus to enable us to supply the rest of 
the world in visual form. There is much of what is known as 
Preperception —the seeing in the light of what has been pre¬ 
viously acquired, the completion of what is only partially given, 
and the reading of meaning into symbols. The dominating, or 
characteristic form is filled out by the mind’s eye into the 
complete visual form of the word or phrase. The reader reacts 
not to the more visual shape but to its acquired significance. 
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for it is the total situation which is the ‘object’ on which the 
reaction of the subject is made. When a child acquires the 
physical act of reading he has learnt to respond to acquired 
meanings. What he thenceforth mainly perceives is not a set of 
printed symbols but a series of meanings. It is only in a set of 
characters totally unknown to us, as Chinese, at the attention 
can be arrested by the bare visual forms apart from the mean¬ 
ings they convey. 

The early reading of children is universally accompanied 
by lip movements, and even though no sound is made the 
movements are accompanied by inner speech. Now this inner 
speech without noticeable movements of the organs of articula¬ 
tion is also common amongst adults. It must not be confused 
with actual lip and tongue movements which children and 
illiterate adults make when reading. Its elements are both 
auditory and motor, but it would be a mistake to suppose that 
it consists of the same elements as words when written or 
printed. For it must be remembered that there is no phonetic 
basis for the division of a sentence into words, still less of 
words into syllables or letters. In natural speech the sentence 
or phrase is an unbroken continuum which grammatical 
analysis has divided into words, which are later separated 
artificially into letters, in much the same way as the separate 
pictures of a cinematographic film break up the continuity of 
movement into a series of static views. The printed page gives 
an erroneous idea of the course of thought whilst reading, as 
it is not essential that the mind should grasp the details in 
order to understand the whole. For, as Professor Stout has 
pointed out, “it is certainly possible to think of a whole in its 
unity and distinctness without discerning all or even any 
of its component details,” as when we think, e-g. of the 
meaning of such a term as ‘wealth’ without having any 
picture of a bale of goods or a sack of gold. Generally, written 
or spoken words, and the same applies to inner speech, suggest 
simply their meaning which is apprehended at once without 
recourse to mental imagery. If, however, for any reason we 
are polled up or stop to reflect or are baffled, then and then 
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only does explicit inner speech or other imagery tend to arise. 
Accordingly, it has been found experimentally that a charac¬ 
teristic correlate of slow reading is inner speech. Such aware¬ 
ness of the whole without discernment of the parts has been 
called implicit apprehension, the details becoming explicit as 
occasion arises. A few visual clues are adequate stimuli to 
arouse a whole wealth of meaning implicitly apprehended. In 
learning to interpret the symbols of speech by reading, the child 
daily reproduces for us, as in a microcosm, the characteristics 
of the mental evolution of the race in its efforts to grasp the 
meaning of the macrocosm. So the best introduction to the 
study of educational psychology is to be found in an examina¬ 
tion of the steps by which a child learns to read. 
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Observation 


Preperception 

The examination of specimens, the study of pictures, charts 
and diagrams, and so on, is an essential part of the technique 
of teaching in most subjects. Apart from the appeal to the 
senses, these devices are rightly supposed, as we saw in the 
preceding chapter, to assist understanding. Every practical 
teacher knows, however, that the mere looking at pictures or 
objects, or even the uncontrolled manipulation of them, no 
more assists comprehension than strolling round a picture 
gallery develops appreciation of art. No understanding with¬ 
out insight. The educational value of sensory aids depends 
on a training in observation, and it might be supposed that 
experimental psychology would offer some aid in the study of 
the process. The present chapter is the first contribution to 
such a study, and experimental details are given to assist 
future investigation. There is an obstacle in the way of this 
inquiry which we shall frequently encounter when dealing 
with other matters. It is difficult to discover who placed the 
obstacle there, but possibly Herbart with his doctrine of 
apperception has the greatest responsibility. 

According to his view, all conative activity was denied to 
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the subject and transferred to the presentations, for, said he, 
“in the soul there are only presentations, out of which all 
that is in consciousness must be constructed.” He proceeded 
forthwith to elaborate a dynamics of the presentations, with 
the appropriate differential equations in the place of subjective 
forces. Such a parody of mental activity taken over into 
educational psychology led, as might have been anticipated, 
to a mechanical view of the educative process. But though 
the doctrine died in the educational world, frantic efforts are 
made by up-to-date psychologists to revivify it. There is 
supposed to be, as we saw in the first chapter, an obscure com¬ 
partment, the unconscious one, in which ideas and images 
and affects crowd and jostle each other in their attempt to 
get into freer compartments. They do all this by themselves 
without any help from the conscious subject. All that he 
has done is to shut them up, and woe betide the man who does 
so consciously or unwittingly, far they are so anxious to get 
out that they produce neutrotic and other symptoms. The 
unfortunate subject can only look on and wonder what the 
pother is all about, for he never knows, and having no mental 
activity of his own he is powerless. This theatrical show is 
called dynamic or functional psychology apparently because 
the subject has no function to perform. 

If there were anything to be said for the theory it ought to 
be possible, by providing opportunities for the formation of a 
set of images, to exhibit their independent activity. Now the 
experiment described in this chapter offered ideal conditions 
for the establishment and arousal or visual images and their 
subsequent use in the process of observation. The detailed 
observations shew that there was no sign whatever of any 
activity by images themselves apart from the conscious 
control of the subject. Previous activity exerted by the sub¬ 
ject facilitated future activity, and made observation easier 
and more systematic. It is perhaps going too far to say that 
images have no part to play in the process, but it is an inci¬ 
dental or subordinate one. If it were desirable it would be 
quite possible to describe the whole of this process of observa- 
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tion by using the notion of mnemic causality without men¬ 
tioning any images. Meanwhile, it is safe to affirm that all 
attempts to dispense with the notion of subjective activity on 
the basis of experimental work have so far completely failed. 
We shall begin our study of observation with some account 
of the process of voluntary attention or subjective activity, 
since effective observation depends on this. 

In summarising the results of previous experimental 
investigations on perception, in order to discover the nature 
of attention. William James came to the conclusion that 
three factors were involved; namely, the organic process of 
adjusting the sense organs, ideational preparation, and in¬ 
hibition of irrelevant movements and ideas. He considered 
that, in voluntary attention, the process of inhibition was 
merely an incidental feature and not an essential part of the 
process. It is evident also that conscious inhibition pre¬ 
supposes attention and, therefore, cannot, without circular 
reasoning, be used to account for it. The accommodation of 
the sense organs, although necessary for sensorial attention 
and probably always present in ideational activity, is a matter 
for physiology and need concern us no further. In any case, 
such adaptation is only a favourable condition of attention 
and not attention itself. We are left, then, with ideational 
preparation or preperception as the distinguishing feature of 
the attentive process. It is necessary, however, to avoid the 
doctrine of presentationism previously mentioned, according 
to which presentations are regarded as entities interacting 
amongst themselves; and to do so we must keep clearly 
before us the fact that the interaction of presentations is 
always dependent ultimately on attention. The mistake here 
alluded to is especially prevalent amongst experimentalists 
who are apt to confuse the conditions favourable to attention 
with the attentive process itself. Such process, as we have 
affirmed, involves the conception of mental activity, which is 
■evident whenever a conscious state is the result of previous 

conscious process. 

The term preperception was first used by G.H. Lewes. 
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He pointed out that the effect of previous experience was to 
enlarge our present perceptions, making us more and more 
independent of the immediate stimulus, more and more 
masters of the external world. The present is largely the 
resultant of the past revived as a present experience, “and 
this revival makes preperception a factor in perception. 
In the same way a new idea “must be prepared for, pre¬ 
conceived by the exhibition of its points of similarity and 
attachment with familiar conceptions." Both a new object 
presented to sense and a new idea presented to thought must 
be “soluble in old experiences" before either can be per¬ 
ceived or comprehended. These phenomena have, of course 
been long recognised. Thus, in the “Midsummer Night’s 
Dream" we read: 

“Such tricks hath strong imagination, 

That, if it would but apprehend some joy, 

It comprehends some bringer of the joy; 

Or in the night, imagining some fear, 

How easy is a bush suppos’d bear!" 

And Wordsworth wrote: 

“Of all the mighty world 

Of eye, and ear—both what they half create 
And what perceive." 


Again in all ambiguous geometrical figures and patterns, a 
strongly imagined effort to see one form rather than another is 
usually successful in making us perceive the expected shape. 

In his study of attention William James, following 
Lewes, states the theory of preperception as follows: “The 
only things which we commonly see are those which we pre¬ 
perceive and the only things which we preperceive are those 
which have been labelled for us, and the labels stamped into 
our mind. If we lost our stock of labels we should be intel- 
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lectually lost in the midst of the world.” This doctrine, so 
vivaciously affirmed, consists of two distinct parts which, if 
true, are both of fundamental importance to educational 
theory. The first is that effective observation depends on 
preliminary knowledge of what we are about to observe; 
and in some sense this must be true, since the trained observer 
is more efficient in his own department than the untrained. 
The second implication is that language or an adequate 
terminology is essential to preperception. Both these posi¬ 
tions are experimentally examined in this chapter so as to 
discover the precise difference made by previous know¬ 
ledge and whether language is essentially to the process of 
observation. 


Plan of Investigation 

Experiments with these aims in view were performed with 
over eighty university graduates,, mostly honours men, 
taken in sets ranging from six to twelve in a group. The pro¬ 
cedure employed with the last two groups is the most 
satisfactory and will be described in detail; but as the earlier 
experiments indicated by their results certain essential 
improvements in method they will be touched upon here. 
In general, the experiments were conducted on the following 
plgin. Lantern slides were prepared, showing suits of armour, 
which were projected on to a screen in front of the subjects 
who were told to observe the picture as accurately as possible, 
as they would be asked to describe in writing all they had 
seen. After the first slide had been closely observed lor 
about one minute it was withdrawn, and the subjects were 
told to note down immediately every detail the remembered 
in as concise a form as possible and also to state any general 
observations they had made. No time limit was imposed 
and each signed a declaration, before giving up his record. 


that he had tried but could not 
of subjects was now divided 


recall anything else. The set 
into two groups, one of which 


had a lecture in which the structure of a suit of armour was 


explained, and illustrated by slides shewing drawings of each 
part, and the technical names of the parts were written up on 


» 
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the board. It was found that none of the subjects had any 
but the vaguest knowledge of armour, derived from hazy 
recollections of pictures or casual visits to museums, and the 
technical terms were almost absolutely unknown; only three 
or four of the total number of students examined knew an 
odd term or two, but hardly knew exactly to which part it 
applied. When the lecture was over the two groups were 
again combined into one set, and were shewn another slide of 
armour for one minute; then they recorded their observations 
as before. Introspective records were also made. In tnis 
way it was possible to compare two groups, one with, and 
the other without, definite preperception. Marks were assigned 
on the following scale. Two were given for each part 
correctly noted ( e.g . neck guard, wings on knee), one mark for 
each position correctly recorded {e.g. left foot advanced), and 
one mark for each correct description {e.g. arm guard chased, 
solerets pointed). The same numbers with a negative sign 
were assigned for incorrect observations under these heads, 
i.e., marks were subtracted. 

The first set of subjects examined consisted of twenty- 
three graduates of average age twenty-six years. When the 
first slide had been shewn and records of observations had 
been made they were divided into groups L and N consisting 
of eleven and twelve respectively. The lecture was given to 
group L and immediately afterwards both groups were com¬ 
bined and shewn the second slide, and then a third slide; 

records of observations and introspections being made after 
each. 

For group N the average marks for the three slides were 
20, 22 and 25 (the medians being 21, 24, 20); for group L 
the averages were 30, 38 and 38 (medians 30J, 37£ and 38J). 
It will be seen that the groups were of unequal merit at the 
beginning, and that the group which had the lecture improved 

relatively only slightly more, if at all, than the other group. 

The outstanding feature of these marks is the surprisingly 
small difference made by the lecture in the power of observa¬ 
tion. The introspective records make clear the reason for this; 
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for, after the second slide, half the subjects in group L com¬ 
plained that the endeavour to remember the technical terms 
confused them and made observation more difficult. Some of 
the introspections may be quoted, as they illuminate different 
points. Thus one subject said: “The technical terras were of 
use only in so far as they broke the suit into pieces thus indi¬ 
cating what parts to look for.” Another said: “The knowledge 
of technical terms enabled me to work systematically,” and 
this was confirmed by several. “The lecture aided the observa¬ 
tion in that 1 used the sequence of the lecture and was able 
to anticipate objects, e.g. I looked at once for the lance rest.” 
This may be compared with the following: “I would not have 
see the lance rest if I had not expected it. I had to search 
for it. The lecture hindered observation because of the techni¬ 
cal terms. If more time had been given after the lecture 
this might not have happened. The lecture, however, was of 
direct assistance in that after it much less attention was paid 
to such details as decoration, which was immediately dis¬ 
missed as Milanaise, chasing, etc. In this way technical terms 
helped.” The next two records indicate clearly why the 
lecture made so little difference. “The lecture aided me 
because: 

• • If * 

. (^) , it prepared me to deal with the suit part by part 
instead of wondering where to begin; > 4 . 

‘ (b) it was a guide to parts to look for. 

• i # • -**.. * 'i 

* • 

The terms helped observation when they were thoroughly 
known but hindered when I had a difficulty in remembering 
them.” “The half-learnt terms obtruded when observation was 
going on, tending to a mixture of two endeavours—to observe, 
and to fix on the right terms; with the result that neither was 
properly accomplished. In the few cases where the name was 
recalled without effort, the observation was helped.” 

It is evident that the chief effect of preperception is to 
introduce order into the observations and that technical ter- 
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tninology is only of assistance provided that it is thoroughly 
well known. 

The Time Factor 

With the next set of sixteen subjects special care was taken 
to see that the technical terms were well known, for which 
purpose the lecture was repeated twice and the terms em¬ 
phasised. Question were also invited and answered. In 
order to secure a better comparison the subjects were divided 
into two groups of equal ability as measured by the marks 
obtained on the first slide. Two slides only were shewn this 
time. The results were puzzling since the group that had 
the lecture seemed to have profited by it astonishingly little 
compared with the other group, as the following figures 
indicate. The average marks of group N (the unlectured) 
for the first and second slide were 17£ and 31 (medians 15 
and 29); for group L the averages were 17 and 34 (medians 
19 and 33V). A further set of eighteen subjects gave the 
following averages for initially equivalent groups; group N, 
19J and 3 7 (medians 23 and 35); group L, 19* and 51 (medians 
21 and 53). This last result is much more what might have 
been expected a priori. There were still baffling results 
obtained with other subjects, owing to the eagerness of the 
groups who had the lecture to concentrate on detail and to 
neglect general features, which neglect caused a certain group 
of L subjects to score less than its equivalent N group in 
the second slide. Also several of the men required more 
practice to adjust themselves to the experimental conditions. 
The experiment was so interesting to nearly all the subjects 
that their eagerness militated against the calm which is 
essential to this kind of work; especially when they were 
shewn the first slide. It was evident, also, that merely 
being familiar with the structure of armour and the ter¬ 
minology was not sufficient to display the full effects of 
ideational preparation. The subjects ought not only to learn 
their lesson but to have a sufficient period to digest it. 
Adequate time for mental assimilation of the knowledge given 
by the lecture turned out to be the kernel of the problem of 
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observation. Attention is facilitated by preperception only 
when this condition is fulfilled. Time is of the very essence of 
the problem. During the interval there is an actual stamping 
in of the previous knowledge, a phenomenon to which Dr. P.W. 
Ballard has given the name of Reminiscence. He says; 
“The belief that the change that takes place in the nervous 
system during conscious learning is to a certain extent con¬ 
tinued when the learning has ceased is forced upon us when 
we consider those phenomena of reminiscence in which the 
physical basis is marked and manifest.” He gives as instances 
the improvement of skill in swimming, skating, typewritings 
etc. which occurs in the intervals when no practice is being 
taken; and concludes that “an actual modification of brain 
structure, of the same nature as that which is supposed to 
occur during learning, gradually goes on during the interval.” 
The only objection to this view is that the changes are 
supposed to be purely nervous. There seems no sufficient reason 
to doubt that mental changes of a similar kind also take 
place during periods of inactivity. The results of the present 
series of experiments have convinced the author that mental 
changss, leading to better systematisation of facts and more 
adequate assimilation of terms, take place after the conscious 
learning has ceased. It is a blunder to suppose that remem¬ 
bering is a passive process in which the person reads off from 
a record what is written there. Rather the process is one 
in which continual changes are occurring. 

Subjective Activity 

The final method of experiment adopted, which proved 
satisfactory in bringing to light the effects of preperception, 
may now be described. Sheets of paper were distributed to 
the subjects, divided into two columns with a sabdivision for 
introspective remarks. The purpose of the experiment was 
announced as being the attempt to discover the difference 
made in observation by a preliminary knowledge of what 
one is about to observe, and the subjects were also told that 
they would be asked to describe on their sheets everything 
they could remember. They were likewise informed that 
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^uits of armour would be projected from the lantern on to 
the screen. Slide (1) was then shewn on a screen in a darkened 
room for l£ minutes. This time was discovered by several 
preliminary trials to be the optimum. All agreed that the 
time was svfficient for a complete observation, but when they 
were asked at the end of the whole experiment for how long 
they thought the slides had been shewn their answers varied 
from l minute to 5 minutes. If a longer time is given several 
subjects begin to get restless and are apt to let their attention 
wander, with less time they feel hurried. 

The slide was then withdrawn and immediately afterwards 
the subjects were asked to state in one column in brief cata¬ 
logue from every detail they could recall, and subsequently 
in the other column any general observations which could not 
conveniently be considered as detail. Any remarks they 
wished to make, not of an observational nature, were to be 
placed in the introspection column. As much time as was 
wanted was given to making these records, at the end of 
which the subjects wrote and signed the declaration “I have 
tried my best but cannot recall anything else.” No sheet 
was accepted without this statement. 

What the subjects were really trying to do was to read off 
from their memory image the details which they had noticed 
during their observation of the picture. It may be objected 
that a good visualiser will be able to decipher details which he 
has not observed, but, as it were, photographed and subse¬ 
quently developed. But this view has been shewn to be a 
mistake. The best visualisers, who claim to have perfect 
imagery, are not capable of reading off details which they have 
not definitely attended to. It has been demonstrated, for 
instance, that such a person claiming to retain a complete 
mental picture of the front of a building (say) is unable to 
read off the number of pillars unless he has definitely counted 
them. Professor R.S. Woodworth, as the result of the study 
of his own imagery asserts that “it always consisted of facts 
previously noted.” He goes on to say that “an actual situation 
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presents an almost unlimited variety of facts or features,, 
of which an observer notes a few, rest, remaining undis¬ 
criminated in the background. . . . Later he man ‘remember^ 
the situation, but this is not to reinstate it in its original 
multiplicity or continuity. He recalls the features which he 
has observed, or some of them, but not the great mass of them 
which remained in the background. Lacking this setting or 
background, he is not in a position to make any fresh observa¬ 
tion in recall.” In other words, the person only retains; 
the configurations which he has previously discriminated from 
the background; and where the background is undifferen¬ 
tiated so that no pattern was discerned, no recollection is 
possible. Professor Woodworth’s conclusions have been 
repeatedly confirmed in the course of the present investigation, 
and also in some experiments undertaken by a totally different 
method by the present author. In brief, we cannot study mental 
imagery without reference to mental activity and all that 
preperception can do is merely to facilitate such activity. 

t 

The next step in the method was to interchange the records 
amongst the subjects. The picture was again thrown on to 
the screen (this time in the lighted room) and they marked 
each other’s papers in accordance with the scheme given 
above. Every doubtful point was referred to the author 
for his final decision and he subsequently examined the sheets. 
This method of marking has the great advantage that it forces 
the subjects to examine the picture in detail and stimulates 
interest and competition amongst the groups, which is neces¬ 
sary in this type of experiment. The method of evaluating 
the marks must take into account the fact that both groups 
have some practice in preperception; and this has been done 
in the calculations made below. 

The whole process was repeated with a second slide (2> 
which was also shewn for 1 \ minutes and marked in the same 
way. The marks for the two performances were added to¬ 
gether and, on the basis of the totals, all the subjects were 
divided into two groups of equal ability. For the particular* 
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set of fourteen subjects whose results will be considered in 
detail the combined marks for the two slides were 354 for 
group L (the lectured group) and 343 for group N (the non- 
lectured group). It was not possible to get closer totals, as 
one subject proved so considerably superior to the others. 
The advantage of combining two sets of readings lies in the 
fact previously noted that some habituation is required in 
order to allow several of the subjects to adjust themselves to 
the experimental conditions. 

A lecture on the structure of armour in which all the 
parts were named was now given to group L, the other group 
being dismissed. It was repeated twice and the various 
portions of a suit of armour were shewn on the screen, each 
technical term being written on the board. At the end of 
the lecture, slide (l) was again projected on the screen 
and the parts indicated by name. Finally, the terms were 
copied into note-books by the subjects who were told to go 
over them during the following week until they were perfectly 
familiar with them. Questions were freely asked and answered 
during the lecture. In this manner the seven subjects of group 
L were enabled completely to assimilate all the terms and the 
details of the structure of armour, thus being placed in a most 
favourable attitude for preperception. All the subjects success¬ 
fully learnt and could use all the terms freely. Exactly one 
week later both groups were recombined and two further slides 
(3 and 4) were exhibited, as before, the details of procedure 
being the same. 

At the conclusion of the whole experiment, when the 
records had been marked and given up, the following questions 
were answered. Those who had the instruction stated whether 
and how their observation had been aided or hindered by the 
lecture and the technical terms; those who did not have the 
lecture stated whether the absence of a terminology hindered 
observation and in what manner. They were expressly 
enjoined to give no theory but simply to describe their 

experience. 
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The Quantitative Results 

The combined marks for each subject for slides: 1 and, 
2 at the first sitting, and for slides, 3 and, 4 at the second 
sitting are given below: 

Without Preliminary Knowledge (Slides 1 and 2) 


Group N. 


Group N . 


Subject 

Marks 

Subject 

Marks 

A 

94 

P 

61 

B 

54 

Q 

60 

C 

53 

R 

53 

D 

51 

S 

57 

E 

42 

T 

42 

F 

39 

U 

41 

G 

21 

V 

29 

Mean 

50.6 

Mean 

49 

m.d. 

14.2 

m.d. 

10 


Coefficient of variation,* 28. Coefficient of variation, 20.4. 


*i.e. 


MUM 


Mean 


x 100. 


A Week after the Lecture (Slides 3 ond 4) 


Group L. 

Subject Marks 


A 

B 

C 

D 

E 

F 

G 

Mean 

m.d. 


153 

114 

107 

107 

102 

118 

82 

111.9 

14.1 


Group N. 


Subject 

P 

Q 

R 

S 

T 

U 

V 

Mean 

m.d. 


Marks 

85 

94 

75 

55 

45 

81 

67 

71.7 

13.8 


Coefficient of variation, 12.6 


Coefficient of variation, 19 
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The effect of organised preperception can clearly be 
discerned in the differing variabilities of the groups. For the 
unlectured group N remains practically constant in this respect; 
whereas the group L displays a marked decrease in variability. 
It is important, for the theory of education, to realise that 
systematic training tends to produce greater uniformity within 
a group. Group N had, of course, some training in the 
observation of the first two slides and in marking them, but 
such training was indirected by precise knowledge, and un¬ 
systematic as compared with that of group L. Experiments of 
this nature may serve to differentiate the relative values of class 
instruction and individual work especially for weaker pupils, 
since the decreased variability, as the figures shew, is brought 
about by levelling up the less able whilst the trained group as 
whole and individually shew better results. 

If we desire to compare the trained group with the un¬ 
trained from the point of view of the relative difference made 
by preperception, we must resort to the statistical device of 
using as our unit the standard deviation of the groups. For 
if one group yields more variable results than another this 
implies that variation in this group is easier than in the other. 
The crude figures is the above tables were converted into 
multiples of these units, yielding the following numbers when 
cleared of decimal points. 

Group L Group N 



Marks (in 

terms of a 

) 

Marks (in terms of <r) 


Slides 

Slides 


Slides 

Slides 

Subject 

1 and 2 

3 and 4 

Subject 

1 and 2 

3 and 4 

A 

60 

85 

P 

39 

47 

B 

34 

64 

Q 

38 

53 

C 

34 

60 

R 

34 

42 

D 

32 

60 

S 

36 

31 

E 

27 

57 

T 

27 

25 

F 

25 

66 

U 

26 

45 

G 

13 

46 

V 

18 

37 

Mean 

32 

63 . 

Mean 

31 

40 
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As the figures are now comparable, we shall not be far out 
in assuming that if group L had no lecture they too, would 
have risen to an average of 40 instead of 63. Consequently 
23 marks is the gain due to preperception, and to find the 
percentage gain we must start not from their original average 
mark, namely 32, but from 40. This is a gain of 57.5 per cent. 
To put it otherwise, these figures shew that as a result of pre- 
perception the trained group is able to observe somewhat over 
one and a half times as much as the untrained group, which 
implies, as pointed out previously, that they are capable of so 
many more separate definite acts of attention. 


The Qualitative Conclusions 

Having thus obtained a numerical estimate of the effects 
of preliminary knowledge in facilitating attention, it is time 
to consider the non-quantitative results which are, perhaps, 
of more significance. In dealing with these use will be made 
of the records of the whole of the eighty subjects and of their 
introspections. 

One of the most important differences made by preper¬ 
ception is very difficult to describe, as it is so essentially 
subjective. The observer feels that his mental energy is being 

more effectively spent and this tends to make him feel more 
active. Such effective use of mental effort is accompanied by a 
distinct feeling of satisfaction, which seems to make the effort 
easier. Thus the person at one and the same time feels that he 
is more active with less effort. One of the N subjects put the 
matter in this way: “Lack of terms distinctly hindered my 
observation. I knew one technical term from reading Scott 
(tasset) and I always looked first to that part of the armour 
and had a feeling of sureness about this. Lack of terms 
hindered the mental separation of the armour into 
details; I could only remember each detail as soon as it was 
separated.” 


After the lecture the subjects of the L groups took the 
initiative and went out on a voyage of active exploration to 
discover the definite parts named, whereas previously the 
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picture, as it were, had the initiative and the person was 
passively trying to remember what it offered to him. Or, to 
vary the figure, just as an animal expecting the appearance of 
its prey is ready to spring with all its muscles pre-adapted for 
that purpose, so the person expecting to see certain details 
in a picture has his mind prepared ready to pounce upon them. 
Owing to this difference of attitude it frequently happened 
that the elaborate decoration, which was a feature of the last 
two slides, confused or baffled those who had no lecture, so 
that they lost the wood for the trees, but this never happened 
with the lectured group, who were able to dismiss the decora¬ 
tion with a name, and subsequently to remember its nature. 
These experiments, therefore, yield confirmation of the view 
that recollection of an observed visual fact may be based on 
purely verbal imagery without any seasonal image'of a visual 
nature being present. 

It will be remembered that the subjects were asked, at the 
end of the experiment, to say how the lecture and the know¬ 
ledge of terms had helped their perception of the picture. 
The records shew that the greatest help is given in supplying 
a plan for the observation, i.e. in making it more systematic 

and definite. Recognition becomes more rapid as a result ot 
preperception, and more certain—no subject ever complained 
that he could not see a detail after the lecture was given. The 
lecture makes the details stand out from the background, 
as one subject said, “The ordinary parts were emphasised 
because one knew where to look for them. Without the lecture 
it was the curious or outstanding parts that were noticed.” 
The latter part of this statement is open to challenge. In 
the fourth slide the size of the ‘lance rest,’ when projected on 
to the screen, was about two inches in length and formed a 
conspicuous future, but it was hardly ever seen by a subject 
who did not know what it meant, In fact, it was this object 
which induced the writer, after the first set experiments, to 
insist on the declaration that everything that could be remem¬ 
bered had been recorded, as it was difficult to persuade a 
person otherwise that he had missed so conspicous a feature. 
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In one slide, where the lance rest was inconspicuous owing to 
the ornamentation, it was never overlooked by those who 
knew what to look for. Finally, the absence of expected parts 
is immediately noticed, several subjects declaring that they 
needed only to look for missing parts after the lecture in order 
to take in the picture. One subject of an N group who had 
considerable artistic skill pointed out a curious difficulty. 
He said that he failed to observe the picture accurately, in 
detail, because he could not separate constructional form 
decorative lines owing to lack of preliminary knowledge of 
the structure of armour. 

With regard to terminology it became evident that its 
chief use was to facilitate description, i.e. to make it more 
concise, more ‘telescoped/ But this is not all, for frequently 
the mental image needed a word to fix it, that is to say, the 
terms formed ‘peg,’ as one subject said, on which to ‘hang’ 
the detailed observations as they were made. Closely con¬ 
nected with this is the aid given in discriminating parts by 
the use of words. Words make the dissection of the suit into 
parts much easier. For this purpose it is essential that the 
names should be perfectly familiar. The following intro¬ 
spective record illustrates this: “Terms did not help me 
because I thought of the armour in terms of my own making. 
My method was to consider the parts of the body covered 
and then the name. Breast plate was ‘breast plate’ in my 
mind and ‘cuirass’ only by an effort of memory. This does 
not apply to ‘greaves,’ since I happen to know this term as a 
literary one.’’ 

We can best, perhaps see the utility of terms by noticing 
what the subjects who had no leeture reported. “With terms,’’ 
^aid one, ‘T would have tabulated all the possible parts into a 
generalised suit of armour and I should have then gone 
through the given suit checking these off.’’ In other words, lack 
of terms prevents generalisation. Another subject stated that 
“Lack of knowledge of structure and terms hindered me owing 
to lack of definite starting points, and definite systematisation 
in classifying parts. Also by necessitating the use of round- 
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about phrases, which was apt to turn my concentration on the 
visual image to concentration on the terms expressing it.” 
Several others pointed out the necessity of putting their 
observations into language, whilst the slide was shewn, in order 
to recall the detail later. Thus one particularly conscientious 
observer made the remark: “I could have mentioned several 
other points, but having no terms I was quite unable fo express 
what I had noticed.” He really meant that his memory image 
failed because he had no terms with which to retain it. 
Another remarked that he had a difficulty in retaining the 
relation of one part to another, and he thought that terms 
would have helped him in this respect. Some few, however, 
denied all this and maintained that the absence of terms simply 
made their descriptions more clumsy. We are here probably 
dealing with ultimate differences in mental make-up. Having 
frequently had occasion to make use of the term ‘mental 
image* in the present connection we shall now turn to the 
detailed study of such imagery. 



* -■ 


Mental Imagery 

* I 


The Meaning of Imagination 

A great difficulty in psychological study arises from the use of 
terms borrowed from everyday speech. The term imagination 
is terribly ambiguous, covering a variety of different processes 
only loosely connected, if at all, with one another. And even 
when applied to the same sort of process it is hard to 
disentangle the common element from the individual cases. Six 
different uses of the term have been distinguished by Dr. I.A. 
Richards, who for the purpose of literary criticism adopts the 
meaning given by Coleridge. The poet describes literary 
imagination as “a systematic and magical power. . . the sense 
of novelty and freshness with old and familiar objects; a more 
than usual state of emotion, with more than usual order; 
judgement ever awake and steady self-possession with 
enthusiasm and feeling profound and vehement.” Coleridge 
also refers to “the power of reducing multitude into unity of 
effect, and modifying a series of thoughts by some one 
predominant thought or feeling.” There is nothing, however, 
peculiar to the imagination in the latter characteristic which 
might be equally descriptive of a system of reasoning. 

Common opinion has long recognised that imagination is 
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not the peculiar possession of poets or literary men. An archi¬ 
tect, an engineer, a commander or a scientist may all be men 
of imagination in their own spheres, and we must endeavour to 
find out what features are common to all of them. One of the 
characters indicated above, namely novelty or freshness of 
conception, gives us a clue to what wi are seeking. Strangely 
enough, Dr. Richards omits one characteristic given by 
Coleridge which seems to me to be the key to the situation, or 
perhaps he rejects it as savouring of metaphysics. Coleridge 
drew a distinction between the fancy and the imagination; the 
latter being “a repetition in the finite mind of the eternal act 
of creation in the infinite ... it dissolves, diffuses, dissipates, 
in order to recreate; or where this process is rendered impossi¬ 
ble, yet still at all events it struggles to idealise and unify.” 
What is common to all varieties of imagination, properly so- 
called, is creativeness, or if we do not like this term, originality. 
It is not mere inventiveness or bringing together things or ideas 
not previously conjoined, nor merely novelty in the sense of 
something out of the ordinary, though freshness and novelty 
are always included. The essential feature is originality of con¬ 
ception, without which there is no imagination. It is a unique 
style of conceiving; the man of imagination has an original 
style in his thoughts. It is closely allied to genius and can no 
more be acquired than this can. All the other emotional or 
intellectual features of the man of imagination are only minis¬ 
ters of the fundamental creative activity, and without it he may 
have any other excellence but not imagination. 

9 | 

The earlier psychologists limited the term imagination to a 
faculy possessed by everybody, namely, the ability to evoke 
and use mental images. As this faculty is universal and not 
limited to persons of imagination, this feature of mental pro¬ 
cesses will be - discussed in the rest of the chapter. There are 
people, however, who whilst possessing images conduct their 
mental operations without much reference to them. What they 
employ instead has been called ‘imageless thought,’ but as 
thinking in the proper sense of the term is distinct from image 
formation the name is not a very happy one. 
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The images which are described in this chapter as second¬ 
ary presentations have, as their precursors, some sensory data; 
and are known as ‘ free images” or images detached from the 
primary presentations or sensations which gave them birth., 
There is, however, an intermediate stage of incubation, in. 
which the images form an integral part of the sensations and. 
are then known by the inappropriate name of “tied images.” 
At this stage they are involved in the sensory presentations, 
and cannot be detached from them, as they have no indepen¬ 
dent existence. Thus a fire looks warm, especially on a cold 
day, even when we are too far away to experience any warmth. 
The warmth is a qualification of the visual appearance; the 
visual datum being complicated with a quality derived from 
another sensory source. When a very young child, who has 
tasted lumps of sugar, seizes a piece of salt and puts it into his 
mouth the ensuing shock of surprise helps him to free the 
image of sweetness from the visual appearance of sugar, from 
which it was not previously detached. In a similar fashion, 
when we look at the photograph of a person we know, audi¬ 
tory images of his voice and even the colour of his clothes are 
implicated in the appearance. The absence of colour in a 
cinema in no way detracts from the illusion of reality for the 
reason that its equivalent is implied in the scene itself. Every¬ 
thing in the sensory world is complicated in this way with 
images supplied from previous experience in dealing with the 
objects by means of the other senses. When we recognise any¬ 
thing as familiar, the feeling of satisfaction which we get is 
largely due to this complication of the appearance with ram- 
nants of our former dealings with it. An incident which is 
completely forgotten may be immediately revived in memory 
on visiting the place where it had occurred; for the event has 
never been detached from the place, but is ‘tied’ to it. A large 
part of our memories are fixed in this way to events, scenes or 
objects and are only recovered when these recur. The most 
interesting examples are found in the stimuli provided by 
words. Their character is so modified by the imagery bound- 
up with them that many people hear in imagination the writer 
of a letter they are reading, and may even have a supporting 
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image of his appearance. Words as the stimuli to mental acti¬ 
vity are very complicated things and the major part of their 
power is due to past experience. 

The implied images tend, however, to become ‘free’ in the 
course of development, thus freeing us in our reactions from 
the responses to sensory data alone. The effective stimulus, 
when we are reading or listening, is not the bare sight or sound; 
but the situation is extremely complicated. For this reason the 
idea of a ‘stimulus’ of a purely objective kind, which has been 
borrowed from physiology is a most misleading term in psycho- 

,0 gy* and ought to be avoided where possible. To discover the 
effective stimulus when a person reads, for example, we need 
to know the general nature of his previous experiences, so as 
to find out what qualifications he introduces into the objective 
stimulus. What he responds to are not the bare symbols but a 
complicated situation which the symbols support. In an exactly 
similar fashion the effect of the environment on any individual 

cannot be estimated by examining the environment alone, for 

we need to know his previous history before we can say what 

the environment as a stimulus means to him. The bearing of 

this on the heredity-environment problem has previously been 

commented upon. We may now turn to consider the images 

when they have reached the stage of becoming freed from their 
earlier sensory supports. 

Primary and Secondary Presentations 

e scientific investigation of mental imagery received its 
initial impulse from Galton, who attempted to study mental 
contents by the comparative method. He submitted a question¬ 
naire to certain sslected individuals of high intellectual standing 
containing questions framed so as to help their introspection. 

e asked them, for example, to state definitely what was in 
r tlT mm ds when they made an attempt later in the day to 
ec a the appearance of their breakfast-table. His questions 
r Cre c ^ osen so as to secure replies based on introspection with 
^ gard to clearness, vividness, stability, etc. of the objects 
Ppearing in the effort to remember. Galton started with the 
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presupposition that visually evoked objects were likely to occur 
and more important than others and consequently his questions 
were in the main about visual things. Dr. Betts considerably 
improved the questionnaire method by asking an equivalent 
number of questions about objects belonging to the different 
sense modalities of sight, hearing, taste, touch, etc. so as to 
counter any undue emphasis on a particular sense. His ques¬ 
tions were more carefully chosen so as to guide introspection 
to very definite points, and his subjects, who were university 
students and teachers, were required to state whether the ob¬ 
jects mentally recalled were as clear and distinct as their 
originals only moderately distinct or whether, in fact, no object 
at all was present when the attempt at recall was made. A 
table of seven grades of vividness and distictcess was placed 
before the subjects, ranging from vividness which could not be 
distinguished from reality, to complete absenee of vividness; 
and they were asked with reference to each mental object recal¬ 
led to assign a number representing its grade. It will be con¬ 
venient to call mental contents, which are aroused in the 
absence of the sense objects to which they refer, by the name 
of secondary objects or presentations. 

As a result of Galton’s inquiries it had become the custom 
to classify persons as visiles, audiles, tactiles, motiles, etc., 
according to the kind of content or secondary objects with 
which they were endowed and which they employed naturally 
in the mental processes of remembering, imagining, reasoning 
and the like. Dr. Bett’s study of 47 men and 96 women led 
him to the conclusion that few, if any, were absolutely incapa¬ 
ble of evoking secondary objects belonging to every sphere of 
sense. He found that the three highest grades of vividness and 
clearness were distributed amongst his subjects in the following 
proportions; visual, 68 per cent; auditory, 65 per cent; cutane¬ 
ous, 61 per cent; gustatory, 58 per cent: kinaesthetic, 57 per 
cent: organic, 55 per cent; olfactory, 50 per cent. The author 
of this book has found a very similar distribution amongst 
various groups of university graduates. These figures, shewing 
the occurrence in roughly equal numbers of the different moda- 
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lities, afford no ground for the classification into ear-minded, 
eye-minded, etc, if by these terms we mean to designate the 
native constitution of various people. On the contrary, they 
shew that clear examples of the various modes are to be found 
in different people in approximately the same proportions. The 
like results have been obtained for school children between the 
ages of seven and fourteen years, amongst whom an especially 
high correlation was found between the occurrence ot visual 
and auditory secondary objects. This diagram printed on the 
next page from data collected by the author shews the same 
thing by the similarity of the distribution for the three chief 
sorts of imagery. 


Shewing Distribution of Mental Imagery of 54 Subjects 
According to Degree of Intensity and Clearness 



GRAOES 

Explanation '.—A questionairc of 48 questions, 16 referring to each of 
the three kinds of imagery. Every subject, with a scale in front of 
him specifying the meaning to be attached to the grades, decided to 
which grade each image belonged. Grade I is the highest degree of 
vividness and clearness. 
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It must be borne in mind that in all the cases so far con¬ 
sidered we have been dealing with imagees voluntarily evoked; 
but the ability to recall these objects by an act of wilt fc not 
a necessary indication of their ordinary use. Although it would 
be erroneous to speak of visual, auditory or other types of 
mentality in the sense of differences in native constitution with 
regard to secondary objects, there is no doubt that individuals 
do select and prefer to use different categories; and if we 
merely intend to refer to this preference in actual use there is 
no harm in speaking of differences of type. The so-called ‘pure 
type’ are rare, if they exist at all, and there is reason to believe 
that the vaious modalities could, by practice, be kept approxi¬ 
mately at the same level if that were desirable. Thus Professor 
Titchener states: fc: My furniture of images is, perhaps, in better 
than average condition, because—-fearing that, as one gets 
older, one tends also to become more and more verbal in 
type—I have made a point of renewring it by practice. I am 
now able, for instance, as i was able when I entered the class¬ 
room nearly twenty years ago, to lecture from any one of the 
three main cues. 1 can read off what I have to say from a 
memory manuscript, or I can follow the lead of my voice, or l 
can trust to the guidance of kinaesthesis, the anticipatory feel 

of the movements of articulation.” 

This sort of evidence receives indirect support from the 
observation that the ability to evoke secondary objects belong¬ 
ing to any particular sphere of sense is not an influential 
factor in determining in what particular course of study a 
given individual will excel. Thus a person who can readily 
recall visual objects will not necessarily prefer geometry or 
drawing nor will an individual who can easily reproduce tones- 
take to music. In fact it has been shewn statistically that 
there is an absence of correlation between the grades of 
voluntarily aroused secondary objects and success in college 
studies, either on the whole or in particular branches of 

learning. 

By an obvious analogy secondary visual objects or pre¬ 
sentations are called visual images, and by an extension of 
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this comparison secondary objects of all categories are known 
as images of the primary presentations or objects. This 
terminology is part and parcel of current discourse and 
psychologists freely talk of auditory images, tactile images 
and so on. The student should bear in mind that all analogies 
are apt to be misleading and this one in particular has doubt¬ 
ful implications. It is usually supposed that images differ 
from sense perceptions quantitatively only, and not qualita¬ 
tively, and that this difference is mainly one of intensity. But 
it seems very difficult to believe that the gustatory image of 
sugar is merely a faint taste of sugar, for in that case a par¬ 
ticularly strong image or a persistently repeated one would 
enable us to dispense with the real object, more especially in 
those cises where culinary art depends on the slightes suspicion 
of a flavour. Whoever derived satisfaction from an artificial 
rose by eking out its from with an image of its odour? Or who 
can cloy the hungry edge of appetite by bare imagination of 
a feast? 

Unless the sense organ is stimulated there seems to me a 
qualitative difference between a mental image and a sensation. 
In this respect visual imagery seems to differ from all other 
varieties of secondary presentations, for it has been asserted 
that the intense mental picturing of a secondary colour results 
in the sensation of the complementary colour, and also that 
the image of one colour may interfere with the after sensations 
of others, which observations, if correct, would tend to shew 
that visual images exhaust the retina. 

The total disparity between primary and secondary pre¬ 
sentations is obvious to introspection, though the majority 
of psychologists seem unaware of the distinction. One very 
good observer has put the matter in an unimpeachable form. 
He says that to talk of reviving past mental experiences is 
not strictly correct, and gives as an instance his recollection 
of his morning’s breakfast: “I have visual memory-images 
of the breakfast-room. ... I have compound gustatory-tactile- 
thermal images of the taste of the porridge. ... I have an 
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olfactory image of the small of the coffee and auditory images- 
of the postman's knock. . . . Giving myself up to this memory 
experience, I know it is not exactly a reproduction, a renewal, 
a revival, a second edition of this morning's sense experience. 
If I close my eyes and shade them, my filed of vision, after a 
little while, becomes quite dark, and with the exception of the 
Eigenlicht of the retina. I cannot discover anything. Peep I 
may as much as I like, into the darkness, not the faintest 
trace of the white of the table-cloth, or the gold rim of the 
cups and saucers can I discover, not a vestige of a visual 
sensation. Nevertheless, I ‘see' the breakfast table quite plainly 
and vividly with the ‘Mind's Eve,’ as it is commonly expressed. 
That these memory-images are faint reproductions of the 
sensations i.e. weak sensations, sensations of low intensity, is 
decidedly not true in my case, they are an experience, sui 
generis. I consider myself a good visualiser. ... If, then, 
revival or reproduction is spoken of, these terms' must not be 
understood literally.” This sound introspection of a competent 
observer is in refreshing contrast with the statements of 
untrained observers about their own mental imagery. 

The best psychological definition of a mental image, i.e. 
a definition in terms of experience, is that given by Professor 
Colvin, namely, ‘‘that activity of consciousness in which an 
object of sensation is experienced as not immediately present 
to the senses.” Unless the experience carries with it the 
feeling that the primary object is absent and only the second¬ 
ary present, the experience is not properly described as a mental 
image. This distinguishes the image from all such mental 
objects as perceptions, illusions, hallucinations, dreams, etc., 
for all of these “are stampted with the quality which functions 
for immediate sensory presence of the object.” What it is that 
we really experience when a mental image is said to be present 
will be considered later, but meanwhile we may say that for 
all the modalities, except possib’y vision and not certainly 
there, the use of the same terms for imagination and sensation, 
namely hearing, touching, etc., is unfortunate and only to be- 
justified figuratively. The inability to discriminate between* 


Mental Imagery 


103 


hallucinations and normal mental imagery* and the mental 
confusion thereby entailed, is probably responsible for the 
‘eidetic image.’ When the eyes are closed in a darkened room, 
and sometimes when they are open, hallucinatory visions are 
seen, brought about by pressure on the eyeballs, the slight 
stimulation due to lens adjustment, by changes in the 
convergence of the eyeball, etc. Under emotional tension as in 
delirium it is easier by slight stimulation to produce these 
hallucinations. Now, the same sort of phenomena are evident 
sometimes when one stares at a dark surface in day-light. 
If then a child is induced to look at a picture against a dark 
background and the picture is soon withdrawn he may be the 
victim of such hallucination so that he ‘sees’ the picture after 
withdrawal. It is said that 60 per cent of all children investigat¬ 
ed, between the ages of ten to fifteen, produce these eidetic 
images ’ I have been present at such investigations and have 
been convinced that the whole operation is due to strong 
suggestion by the influence of the experimenter and the 
surrounding conditions, and the observations must be accepted 
with extreme caution. 

When Galton sent his questionnaire in the first place to 
distinguished men of science one of them made the following 
most pertinent reply. “It is only by a figure of speech that 
I can describe my recollection of a scene as a ‘mental image 
which I can ‘see’ with my mind’s eye. ... I do not see it 
• • . any more than a man sees the thousand lines of Sophocles 
which under due pressure he is ready to repeat.’’ He received, 
to his great astonishment, the same sort of confession from 
several others, and it is difficult to see why he should have 
been surprised by such accurate observations. He also tried 
the experiment of suddenly accosting some person with the 
statement, “I want to tell you about a boat,’’ and then 
inquiring what mental image was aroused by the word ‘boat. 
One of his victims, a young lady, apparently anxious to pay 
him back in his own coin, assured him, presumably without a 
smile, that “she immediately saw the image of rather large 
boat pushing off from the shore, and that it was full of ladies 
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and gentlemen, the ladies being dressed in white and blue.” 
Another person, a philosopher this time, told him that the 
word ‘boat’ aroused no definite image as he had purposely 
held his mind in suspense. From these and a large number of 
similar observations Galton concluded that scientific men and 
other thinkers have feeble powers of visual representation, the 
faculty being starved by disue. He appears to have been too 
ready to accept the introspections of the young lady and some 
schoolboys at their face value, whilst rejecting that of more 


competent observers. We shall see reason in the sequel to 
doubt the accurancy of the interospections of untrained obser¬ 
vers. What makes one hesitate more than ever in accepting 
such statements is the repeated assertion of persons who claim 
to have very clear and vivid visual images that they could draw 
from them if only they knew how to draw, whereas artists who 
can draw assert that their “imagery is so clear that if they had 
been unable to draw they would have unhesitatingly said that 
they could draw from it.” This, again, shews that imagery 
is a different order of reality from sensations. Much harm has 
been done to psychology by Galton’s unwarinness in dealing 
with his evidence about mental imagery and his mistakes have 
been hunded on unthinking and are widely accepted as irrefu¬ 
tably established facts. 


The Varieties of Imagery 

Enough has been said to indicate that most of the primary 
objects of sense have their counterparts in the secondary 
presentaiions of imagination. Now, an integral feature ot 
every primary presentation is some muscular movement; thus in 
seeing the eyes are adjusted, in testing the tongue is moved, in 
touch the muscles of the hand are brought into play, and so 
on with every sensory experience. In addition the muscular or 


kinaesthetic sense, due to strains and stresses in the muscles 
and tendons, and pressures on the joint surfaces brought 
about by gross movements of the limbs, plays a predominant 
part in all our activities, adding their quota to’the tale of 
secondary presentations. 


Kinaesthetic or motor imargery has been widely investigated 
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and it is convenient to have terms to distinguish its varieties. 
We shall use the word soraamotor to designate the imagery of 
gross trunk, limb or head movements; manumoter for those 
of the hand; oculomotor for eye movements, and vocimotor 
for images of the movements of the vocal organs. Although 
the majority of psychologists lay great stress on the importance 
of kinaethetic imagery in mental pracesses there is a growing 
body of opinion that what are called motor image are, in 
reality, incipient motor sensation. Thus the attempt to 
recall words by vocimotor images is said to consist really of 
very slight movements of articulation definitely localised in 
the lips, tongue, larynx, etc. Again the effort to recall the 
movements of running or a stroke at tennis whilst sitting 
comfortably in one’s chair may result in the feeble reinstate¬ 
ment of actual muscle, tendon and joint sensations instead of 
somamotor images. Whether this is the whole of what is 
meant by motor imagery, or not, there is little doubt that 
careful introspection does reveal slight resident sensations in 

the various organs when kinaesthetic imagery alone is said to 
occur. 


Despite assertions to the contrary by those who maintain 
that they experience secondary presentations with the same 
fullness of detail as primary presentations there seems to be 
little doubt that all such recall is more or less sketchy and 
symbolic. Those features only are reinstated which are relevenl 
to the particular moment of recall, and the absence of the 
rest ,s usually not noticed because our attention is otherwise 
engaged. This is especially true of kinaesthetic imagery where 
a bare sketch of a movement is adequate for our purposes 
and even the sketch may be symbolic suggesting the movement 
rather than copying it. 


The various modalities of imagery do not occur in isolation 
and it is a matter of some difficulty to distinguish between 
motor and visual imagery. Words may be recalled in voci¬ 
motor, visual or manumotor terms; and bodily movements as 
visual or somamotor images; and it may, be that in all cases 
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all the varieties are mutually involved. Nevertheless. Professor 
Pear asserts that excellence in bodily skill may rest on a unique 
development of kinaesthetic imagery distinct from visual or all 
other types. Persons endowed with imagery of this rort would 
perceive and remember new movements, from the outset, in 
purely kinaesthetic terms. It is conceivable that if they could 
elaborate their particular talent in motor symbols new concepts 
could arise and they could communicate their skill to others 
in motor terms. The vogue of gymnastics, dancing and 
eurhythmies in schools would thereby be facilitated and a new 
mimetic art might be evolved. 


All such views rest on an assumption which is palpably 
incorrect, namely that secondary presentations can exist apart 
from their functioning or activity in much the same way that 
primary objects have an independent existence. Now images 
are not stored up ready to be recalled when required. 1 can 
produce the signature of my name at will, but it would be 
absurd to suppose that somewhere in my muscles the kin¬ 
aesthetic images are kept ready waiting to make their appear¬ 
ance like actors in the wings of a stage. There is no kinaes¬ 
thetic image apart from its use. When I say that I have 
such an image all I mean is that, given the appropriate 
stimulus, I can act in a particular way i.e. write. Nothing 
further ought to be meant when I say I have a visual or 
auditory or any other sort of image. All these only come into 
being when some situation arises in which I must respond in a 
definite fashion either visually or otherwise. Thus if 1 am 
planning to lay out flower-beds in a garden I can do so easily 
if I walk about the garden or have a sketch of it in front o 
me; failing this, a visual image of the garden is of service. It is 
as well to note, however, that I can do my planning equally 
well if I know the size of the garden and its shape in soma- 
motor terms or in vocimotor imagery or even in words apart 
from any of these. 


There is one variety of imagery not yet touched upon, 
namely organic, i.e. secondary presentations corresponding to 
organic sensations such as hunger, thirst and all other primary 
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sensations dependent on particular bodily conditions. It is 
donbtful whether such so-called organic images are not in all 
cases real sensations of minimum intensity. The direction of 
the attention to any part of the body is likely to yield a sensa¬ 
tion in that part, which may be interpreted to mean that 
sensations are continually occurring from all parts of the body 
but are usually ignored either because they are too faint or 
because of their unimportance. The mental importance of 
organic sensations lies in their relation to our emotional states 
which are among their most prominent causes, and, as we shall 
see later, confusion is apt to arise between such states and what 
is erroneously regarded as imagery. 

The Images of Children 

It is universally believed that the imagery of children is more 
vivid than that of adults, but after what has been said this can 
only mean that they make more use of their images. The only 
certain way of discovering a mental image is by introspection. 
All investigations which rely on indirect means, such as 
presenting material to be learnt by the eye or the ear alone 
and inferring the images from the correctness of the learning 

are, as the sequel will shew, erroneous. Binet’s method ot 

# # • 

getting direct introspection is the correct procedure, but it is 
a difficult and treacherous one where children are concerned 
and the results must be accepted with the greatest reserve. As 
the result of a study of the introspection ot school children 
between the ages of seven and a half years to fourteen and a 
half years Dr. Rusk maintains that imagery between these ages 

0 # 

is particularly rich and detailed, consisting of all varieties: 
auditory, visual, tactual, kinaesthetic, organic, etc. In some 
cases the imagery was said to be so vivid as to obliterate 
whatever was in the field of perception, producing an 
abstracted look due to concentration on the secondary objects. 
It was also observed that the children themselves are frequently 
projected into their own imagery, so that they observe them¬ 
selves doing things as though they were spectators of the scene, 
just as in a dream. This feature of self-projection was noticed 
in the children of all ages. Those of the most fertile imagery v 
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however, were by no means those of the highest school 
intelligence. Other observers, too, have found that the correla¬ 
tions between vivid and clear visual and auditory imagery 
and school intelligence are low, or it may be negative. A pupil 
may have clear and correct images of the illustrations of a 
lesson, for instance, and yet have learnt very little if he fails 
to grasp the underlying meaning and relations. As far as 
school studies are concerned vivid mental imagery may be 
detrimental, or rather it bears no relation to the effectiveness 
of the mental processes which it accompanies. Even in the 
lower mental processes such as sensory discrimination of 
colours, musical tones and pitch, shapes, etc. imagery is helpful 
only to a small degree; less so in the case of auditory than 
visual images. The value of sense training in schools, rightly 
urged by educational reformers such as Rousseau and 
Pestalozzi in opposition to the reliance on words alone, rests 
on its intrinsic nature and its assistance in mental develop¬ 
ment, rather than on the cultivation of mental imagery. 
Without the sensory basis the thought processes could not 
being to work, as was shewn in the case of the wild boy of 
Aveyron. But the ability to evoke images by an act of will is 
no index to the extent to which images are used in the various 
thought processes. It has been shewn, for instance, by taking 
records of the reactiontimes, that many persons appreciate the 
meaning of a word or phrase in a shorter time than they take 
to recall the corresponding image. 


There is evidence to prove that the vividness and clearness 
of imagery can be improved by practice. Whistler’s roaster 
trained his pupils to note carefully the details of landscapes 
which they were subsequently to paint, and the efficacy of 
the method was certified by a Trench Government Commission 
which shewed that as a result of the training the artists could 
remember and reproduce the complicated pattern and colour 
of a Persian rug in its absence after studying it carefully for 
-a short time. 


imagery aod Feeling 

The artists referred to reproduced the pattern so that. 
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as the published colour reproductions demonstrate, it was 
difficult to believe that they were not painting from the 
primary object. But this is not to say that they were neces¬ 
sarily painting from a visual image. For it would be quite 
possible to reproduce the shape and colour of the rug by means 
of kinaesthetic and verbal imagery. If I remember that the 
colour of an object is bottle-green and its shape that of a 
lozenge I do not need a visual image in order to reproduce it. 

Suppose ten straight lines of different lengths are drawn 
crossing at random so as to make a meaningless figure, and 
exposed for five seconds, and a person is asked to reproduce 
it afterwards. Professor Pieron who devised this experiment 
found that, on the average, fifteen such exposures, each 
followed by an attempt at reproduction, were sufficient for 
correct recall, i.e. for recall of the direction, approximate 
length and angle of crossings of all the lines. Now a photo¬ 
graphic visual image of the figure is quite out of the question 
for this implies that all parts of the figure are seen at once, 
but in actual fact only a small portion is focused and the rest 
is vague. The eye must actively explore and fixate the various 
portions before the whole is seen clearly, so that the sensory 
data for a considerable quantity of kinaesthetic imagery are 
present. 

We should expect then that kinaesthetic imagery would 
play a considerable part in memorising the figure and this 
is what Pieron found. His subjects relied largely on motor 
imagery; in calling up the angles for instance they had 
kinaesthetic impressions of different movements. He also 
noticed that there was a certain amount of intellectual 

reconstruction of the figure. 

The author of this book has repeated the experiments on 
°ver twenty university graduates, who had been trained to 
introspect, and found that the average number of exposures 
for correct reproduction was thirteen. The subjects were, of 
course, left free to choose their own methods of memorising. 
In only one case was there a distinct visual image and alL 
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the subjects built up the figure piecemeal. Where an attempt 
was made to get a visual picture of the whole it soon proved 
ineffective and was abandoned in favour of a series of 
kinassthetic efforts. At first sight the figure presents the 
appearance of a confused jumble of intersecting lines entirely 
devoid of meaning. The instructive part of the experiment lies 
in the discovery that the subjects, without exception, make 
attempts, more or less successful to read meaning into the 
chaos, to intellectualise it by the help of language or verbal 
imagery. Visual images, even if they are used, which is very 
rare, do not aid recall and the reproduction is only effected 
when the figure is made significant. The real stimulus is not 
the confusing appearance but a meaning which the subject 
extracts from it: for the mind has an innate tendency to read 
meanings into its presentations and the reaction is made to 
these meanings and not to the bare stimuli. Such meanings 
were almost entirely embodied in language. Thus one subject, 
who after thirteen exposures was able to reproduce the figure 
correctly an hour later, started with kinaesthetic images which 
gradually disappeared and were replaced entirely by language. 
He analysed the chaotic drawing into the following formula: 
“Gross, telegraph pole, parallelism, point, parallelism 
inequality,” which being remembered verbally enabled him to 
retain the figure. 

Now the meaning of an impression can be retained in yet 
another way which is of the first importance for the under¬ 
standing of mental imagery. It is very questionable whether 
olfactory images have any independent existence apart from 
present sensations. Yet Shelley wrote: 

“Odours, when sweet violets sicken. 

Live within the sense they quicken.” 

The lyric in which these lines occur is suffused with delicate 
feeling, and what “vibrated in the memory” of Shelley was 
doubtless the undying emotional tone with which his soul 
responded to beautiful objects. Such emotional reawakening 
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is frequently mistaken for imagery. The organic resonance 
which accompanies recollection, due to changed heart 
beat, disturbed respiration, intestinal movements, etc., is 
sufficient to account for the air of reality which memory 
yields giving a secondary presentation the tang of an object 
present to the senses. It takes very close introspective 
observation to distinguish emotional states and the organic 
response which is their expression from sensory imagery, so 
that the evidence of untrained persons with regard to their 
mental furniture is almost worthless. Such a careful observer 
as Professor Colvin as the result of the study of his own 
imagery concluded that what passes for an auditory image is 
frequently a mixture of kinaesthetic and other sensations. 
He says that the chief factors of his own auditory images 
consist.of “various accompanying sensory phenomena, in 
part those due to motor adjustment and in part those coming 
from bodily sensations in connection with the emotional 

accompaniments of tones.” 

A passing whiff of hay carried by the breeze will instantly 
reinstate scenes of our childhood or a pleasant summer vaca¬ 
tion. The pleasure and intimacy of such recollection is almost 
wholly due to the revival of organic sensations and emotions 
which odours are peculiarly fitted to arouse. So the snows 
of yesteryear may live in our memory solely by reviving the 

feelings which they once accompanied and independently of 
any visual imagery. When, for any reason, the same emotional 
tone is aroused in us we are apt to get the feeling of living 
through the original sensory experience. The present author 
is frequently surprised to find himself imagining he is at 
sea when passing a kitchen door and is able to trace the 
illusion to the sickly odour of peeled potatoes which he endured 
on a voyage long ago. He is thus able to endorse Professor 
Pieron’s acute observations on the precautions necessary to 
be made in studying images, which must be quoted in the 
°riginal “II peut meme arriverqu’ une evocation purement 
affective soit prise pour une evocation proprement visuelle; 
<dnsi, lorsqu’on evoque un objet sombre ou clair, on croit 
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parfois y reussir alors qu’on eprouve des impressions, des 
sentiments, en rapport avec lui, sans qu’une image clair on 
sombre apparaisse le moins du monde. On doit prendre garde 
aux illusions d’introspection.” 


In the laudable attempt which is now being made to 
cultivate literary appreciation in schools much attention is 
paid to the stimulation of imagery. Lessons are given in 
which the pupils are asked to concentrate on the images 
whilst a poem is read to them. No doubt the enjoyment of 
the piece is thereby enhanced in literature where meaning 
is contained in the imagery or forms a large part of ft. But, 
on the other hand, concrete and distinct imagery may prove 
a hindrance when the images are not essential to the thought 
but merely enrich or develop it. Experience has shewn that 
poetry containing many pictures is not necessarily easier for 
a pupil to grasp than a piece devoid of images. Moreover, 
the enjoyment of literature and its appreciation come largely 
from the thoughts which call forth heightened feeling when 
expressed in appropriate rhythm; and although a large 
amount of imagery may be present, it is usually only a sub¬ 
sidiary feature of aesthetic taste. 


Meaning 

Much discussion has centred round the question of the 
occurrence of imageless thought. In one sense all thought is 
imageless for it is concerned with propositions or meanings 
and not with bare subjects or predicates. Images are simply 
part of the material supplying the data which thought mani¬ 
pulates. Just as written language consisted at first of pictures 
becoming in the course of time more and more symbolic, 
so thought in its early stages may need the support of sensory 
images, gradually replaced by verbal imagery which in its 
turn may yield place to meanings alone, in which the sensory 
basis is almost entirely swamped. Similarly the child in the 
kindergarten is guided to his number concept by means of 
sticks and balls, whilst to the astronomer manipulating his 
symbols the realities signified may be as remote from his 
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sensations as an undiscovered planet. As soon as meanings 
become clearly defined and ideas proceed smoothly images 
tend to disappear from the focus of consciousness. They 
reappear again only when any impediment occurs, obstructing 
the free flow of thought, so that as the author of this book 
has shewn “any delay or conflict in consciousness is a favour¬ 
able condition for arousing a relevant mental image, that is 
one that will in some way help towards a cessation of the 
conflict.” 

When images are present in thinking or other mental pro¬ 
cesses they function as symbols only. For this reason it is 
by no means necessary that they should be detailed copies 
of sensory presentations and in fact too much detail would 
often be a positive hindrance. It frequently happens that 
when we think we are able to recall a man’s features, say, 
with great exactness, we are astonished to find on being 
asked that we do not know whether he has a moustache or 
not. What is recalled in these cases may be the barest 
symbolic indication of a face or a typical expression. In 
like manner too with auditory images; when we think we 
can recall a friend’s voice we may find that there are no 
delned vowels or consonants before us but simply a sugges¬ 
tion of the quality of voice or enunciation. Only these latter 
things interest us, unless we happen to be phoneticians, and 
what is resuscitated is confined to what we are mainly 

interested in. 

Some people can recall the colour of an object without its 
specific shape or even the gloss without either, provided that 
they are interested in these alone. As was previously hinted at, 
a person’s confidence in his ability to evoke a mental image in 
all its concrete setting is due to the revival of certain emotional 
characters. Again, in all perception, in addition to the sensory 
experience involved there are certain specific conscious 
attitudes distinct from kinaesthetic sensations. Such attitudes 
add new content of a non-sensory kind to our perceptions and 
these non-sensory elements may be sufficient for recall of an 
imageless nature. In memory and imagination such attitudes 
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and emotional experiences may form the tissue of our thinking, 
the sensory elements being subsidiary and irrelevant. Image- 
less thought in this sense is not only possible, but of frequent 
occurrence amongst those who, by careless introspection, 
confuse these experiences with sensory images. It is such 
attitudes, emotional revivals and other non-sensory mental 
material which play the chief part in imaginative literature, 
and not merely the sensory revivals which flash upon the 
inward eye. 

It was said above that thought is concerned with mean¬ 
ings, of which images are simply the vehicles or carriers. There 
is, however, a persistent attempt amongst psychologists to 
identify imagery and meaning. Whilst some urge that imagery 
is but the stimulus and meaning the response; or to put 
it in another way, \hat image is the structure whilst meaning 
is the function, others mainiain that the image is itself all 
that there is in what is meant by meaning. Nobody is more 
competent or has a greater claim to respect when introspective 
matters are at issue than Professor Titchener, who goes so 
far as to state that the meaning of meaning is itself an image. 
Here are his introspective findings. “I see meaning as the 
blue-grey tip of a kind of scoop, which has a bit of yellow 
^bove it (probably a part of the handle), and which is just 
digging into a dark mass of what appears to be plastic material. 

I was educated on classical lines; and it is conceivable that 
this picture is an echo of the oft-repeated admonition to ‘dig 
out the meaning of some passage of Greek or Latin.” As 
Professor Titchener has told us that he took great pains to 
keep his visual images up to the mark by constant practice, he 
would inevitably find these specks of the past brought to light 
by introspection. But to regard them as meaning is like the 
attempt to study the constitution of light by paying attention 
to the motes in the sunbeam which the rays make visible. 

Driven from the stronghold of visual and auditory pheno¬ 
mena, the sensationalists, who regard meaning as exclusively 
sensory or imaginal in content, may still take refuge in 
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kinaesthetic images. This, in fact, is what is frequently done. 
The meaning of a physical object is said to be constituted by 
the motor adjustment made towards it. When a dog cringes 
at the sight of a whip or jumps and barks joyfully at the 

sound of his master’s whistle, the cringing and the frisking 
adjustments are thought to be the whole of what is meant 
to the animal by the whip and the whistle; nothing more. 
Meaning, in short, is movement, and the more complex mean¬ 
ings involve simply finer and more delicate responses. The 
behaviourists assert indeed that the movements must be 
primary presentations overt or incipient so that the meaning 
of an equation, say, consists simply of the manumotor and 
vocimotor reactions which are suggested by it. No new 
element is involved when the reactions are taken to be not 
primary movement, but secondary kinaesthetic imagery, for 
meaning is still said to be adjustment. 

The enthusiastic advocates of handwork as an educational 
instrument have been only too ready to adopt the behavi- 
ouristic standpoint as their psychological theory instead of 
taking their stand on the intrinsic importance of an all round 
evelopment of mind and body. Manual work does not need 
t e support of erroneous doctrines, but may justify itself as an 
e ucational organon on the ground of its social and artistic 
significance satisfying urgent concrete needs which abstract 
scholastic traditions completely overlooked or suppressed. 

Now a fatal objection to the theory which regards mean- 
n S as adjustment lies in the fact that we adjust ourselves to 
meaning and not to impressions. To use a witty illustration 
evised for a totally different purpose. Suppose a behaviourist 

t n ron * e d first by a bear in a modern zoological garden 
^crrace and then by a bear at large; to the former he offers 

^ un to the latter a clean pair of heels. Will he now under- 

e to explain in terms of behaviour alone his very different 

the^f nSCS ^ t * 1C tW ° cases ? Only by ths knowledge that 
ree and the confined bear mean totally different things 

e vastly different adjustments be explained, not vice 
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versa . As the illustration shews, it is to the meaning of a total 
configuration that we react and not to detached portions 
of it whether sensations, images or what not. Meaning is 
prior and psychologically supreme. Experimental work on 
word associations has proved that the purpose to respond 
in a definite way is sufficient to produce specific reactions 
when the subject is totally unable to detect any image, and 
when he is barely conscious of the stimulus word but only 
of its general meaning. Allowing for justifiable exaggeration 
as a counterblast to sensationalism, we may adopt the position 
that mind deals only with meanings; that “we always see 
meaning as we look, think of meaning when we act. Appar¬ 
ently we are never distinctly conscious of anything but 

meanings. ” 

The researches of Binet in France, Woodworth in America 
and the Austrian school of psychologists have given the death 
blow to the crude sensationalism which regarded impressions^ 
whether primary or secondary, as adequate to explain menta 
structure and function, and meaning as a mysterious an 
troublesome result of their interaction, to be explained away. 
On its structural side we previously called this view atomism, 
since it conceived of mental life as a congeries of elements 
held together by associative bonds. Meaning was a new 
element superadded to the complex when it began to function^ 
But the whole notion of mental elements is artificial an ^ 
invalid. Mental life is an organic unity and all parts are w 
they are by virtue of the living whole. Meaning is not a 
element added to pre-existing elements, but permeates ^ 
whole structure which is steeped and dyed in it, or ra 
without which it has no vitality. A good analogue of men 
life is to be found in a living language where the p ay 
meanings is the informing spirit of the whole, whilst sentence^ 
parts of speech, words et hoc genus omne are the disarticu a 
parts of the skeleton separated by grammatical anatomis s 
We may as reasonably expect to construct a language wi 
these dry bones as to exhibit mental life as an association o 
impressions plus meaning. The direct method of teaching. 
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modern languages in schools, apart from its infinitely greater 
■effectiveness in practice, is founded on the sound psychological 
instinct that without life there can be no feeling and that a 
feeling for language is of the very essence of language. 

There are certain features of the mental life which the 
Tesearches of the Austrian school have emphasised and which 
no account of meaning can afford to overlook. The method 
of investigation is remarkably simple. 

A person is asked to perform a simple operation, such as 
to decide on the heavier of two similar looking weights, or to 
write down the first half a dozen words that occur to him, or 
to react to a word that is shewn to him by some associated 
word, either made ‘freely’ or under some constraint such as 
that of whole to part ( e.g . chair-leg), or to answer yes or 
‘no* to some simple statement read to him, or to give his 
opinion on some doubtful point and so on. Immediately 
after the reaction is made or the opinion given, or in some 
cases during the course of making up his mind, the subject 
is asked to give as complete an introspective account as 
possible of what was in his mind during the experiment and 
aided his judgement or thinking. The most highly trained 
introspective psychologists have been the subjects of these 
experiments. What they found was that in addition to sensa¬ 
tions, images, ideas, volitions, etc. certain conscious attitudes 
or postures were present, distinct from all these. In describing 
such attitudes the observer has, of course, to explain them 
in terms of ideas, feelings, etc., but these are stated not 
to be present in the experience itself as it is left. Examples 
of such attitudes of a cognitive and conative kind are doubt, 
certainty, hesitation, conviction, awareness of a relation, reali¬ 
sation of the task, etc. etc., all given in a flash of conscious¬ 
ness and felt as an undiscriminated whole. Sometimes the 
attitudes are affectively toned and at others they are neutral, 
hut in either case, as experienced, they are peculiar 
modifications of consciousness totally disparate with imaginal 
contents. Their intimate nature appears to suggest that 
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they must be peculiarly subjective attitudes, which, like the^ 
elementary feelings are unanalysable. The importance oT 
such attitudes is gradually being recognised in literary' 
criticism. 

Imagery and Learning 

At first sight it might appear that the mode of presentationi 
would determine the particular kind of imagery used in 
recall. Thus material presented to a subject visually or 
aurally might be expected to be reproduced by visual or 
auditory imagery and so with the other varieties. This 
obvious assumption is frequently made by teachers in devising 
methods of presentation of their material in the belief that 
they are thus able to influence the mode of learning and 
remembering. In this respect teachers have been misled by 
psychologists who ignore or deny individual preference or 
selection. Now a pupil is never the passive recipient of 
impressions but always exerts selective activity on what is 
presented to him. In particular, visual impressions are not 
registered passively as on a photographic plate, but what is 
visually retained is, as we saw above, influenced by what 
the subject is interested in and definitely attends to. Professor 
Meumann and others have demonstrated that the images of 
resproduced words are primarily those which the subject 
prefers to use, and are only secondarily influenced by the mode 
of presentation. When material is presented aurally to subjects 
whose preference is for visual imagery the reproduction is 
made in terms of the latter. The mistaken view here alluded 
to is widely prevalent not only amongst psychologists and 
teachers but generally. Much literary criticism rests on the 
assumption that it is possible to get an insight into an 
author’s imagery and mode of composition by examining his 
written productions. But this is wide of the mark. One of the 
chief delights of Heine’s poetry is its haunting musical lilt 
which is quite unreproducible in any translation. Yet Heine, 
himself denied that he relied on the sound of the words, and 
insisted that it was the sight of the words and constructions, 
which was his main help in composing. When he had become^ 
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almost blind so that he was forced to dictate his poetry he 
complained of the difficulty, thus: “Our language is adapted 
to the eye; it is plastic, and as regards rhyme, not only the 
sound, but also the manner of writing has its influence ... The 
German must, in my opinion, see or have practically formed 
(plastisch) before him what he colloquialty creates. Verses 
which one finishes in one's head are easier to dictate than 
prose, and yet I could not do that.” If Heine could not rely 
on his auditory imagery in composing who can? 

G.H. Lewes reported, indeed, that Dickens told him that 
every word uttered by his characters was distinctly heard 
by him before it was written down,” and, assuming the correct¬ 
ness of this, he very rightly attributes it to be hallucination, 
Forster, the biographer of Dickens, rejects with indignation 
the hallucinatory theory of his composition, but admits that it 
might possibly have occurred during periods when he was over¬ 
wrought and ill. When he was suffering under the severest 
trial of his life he wrote to Forster that he thought “it was a 
wonderful testimony to my being made for my art, that when, 
in the midst of this trouble and pain, I sit down to my book, 
some beneficent power shews it all to me, and tempts me to 
be interested, and I don’t invent it—really do not— but see it, 
and write it down.” The well-known hypersentimentality 
of Dickens and his extraordinary sympathy with all his 
creations may possibly have provided the affective background 
for most of what he “saw;” he, like others, confusing feel¬ 
ings with images, unless his jarred nerves produced true 

hallucinations. 

A similar doubt is suggested by the following account of 
istler s method of studying his Nocturnes. “We had 
e t the studio after dusk...when he suddenly stopped, and 
pointed to a group of buildings in the distance...shewing 
go den lights through rhe gathering twilight.... After a long 
Pause he turned and walked back a few yards; then, with his 

S g C .p° tllC scene at which I was looking, he said, ‘Now, 
i I have learned it,’ and repeated a full description of the 
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scene, even as one might repeat a poem one had learned by 
heart.” Who will be prepared to say after this description 
whether Whistler relied on visual or verbal imagery in painting? 


An investigation into the effect of the mode of presenta¬ 
tion upon the process of learning has confirmed these views 
and extended their scope. Lists of words and meaningless 
syllables, presented in diverse ways, were learnt by various 
students trained in introspection whose normal imagery was 
of different kinds. The forms of presentations were variously 
combined. In some cases, for instance, the words were exposed 


visually and the subject repeated them aloud, or he saw them 
and inhibited the tendency to repeat whilst the experimenter 
said them aloud; sometimes the words were read to the subject 
who wrote them and saw his writing, or wrote them with his 


eyes shut, and so on in various other ways. The introspections 
revealed the fact that for learning this sort of material it is 


difficult, if not impossible, to inhibit verbal imagery whatever 
the form of presentation, and the attempt to do so intensifies 
auditory imagery. With combined visual and aural stimuli the 
subject attends to one only, not to both. When words are 

recalled which have been read aloud by the experimenter, if 
any auditory image is present, it is that of the subject s own 
voice not that of the experimenter. Subjects whose normal 
imagery was vocimotor used this type of image when the 
presentation was auditory or visual. In general, the particular 
mode of presentation did not determine the modality of t e 
imagery employed by the subject either in learning or reca . 
As far as imagery is concerned the learning process depen s 
much more on the mental make up of the learner than on 

the method by which he is taught. Where, however, there 
is a difficulty in remembering, so that the words do not rea 1 y 
come, the imagery corresponding to the mode of presentation 
may be aroused. A clearer instance of the importance o 
individual differences in learning would be hard to find. 


Combined with the specific images of the words, recall is 
often aided by a schema of a visual or kinaesthetic kind, or 
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sometimes by a rhythmic schema of a vocimotor nature in 
which no definite words need be present. 

The close relation between bodily skill and kinaesthetic 
or motor imagery was referred to above. In all such tasks 
as handwriting, typing, playing on instruments, speech exer¬ 
cises and singing the importance of motor imagery is evident. 
The methods employed in sport might, with advantage, be 
used for acquiring skill generally. In training for games 
considerable use is made of the strain-sensations in the 
muscular system. The athlete tries to ‘feel' the movements 
as he makes them. At first he observes the motions by 
watching others, but he acquires skill only when he gets the 
same strain sensations in his own muscles. All unnecessary 
movements are eliminated, and the essential components 
welded together by their ‘feel.’ Similarly in learning phonetics, 
the pupil’s attention should first be directed to the lip and 
other movements of the teacher or by diagram. But soon 
his attention should be directed to his own actual motor 
sensations, which he should be required to reproduce by 
constant drill, so that the feel of the movements is fixed in 
the neuro-muscular system and becomes automatic. The 
method by which skill of various kinds is attained will next 
claim our attention and will be discussed in the chapter on 
habit-formation. 
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Habit Formation 


The Nature of Habit 

In the realm of habit the effects of education, in the widest 
sense, are enduring. Any persistent effort repeated over a 
sufficiently prolonged period, with a definite purpose, will 
produced permanent effects on the intellectual and bodily 
activities of the individual. When, for example, a child is 
learning to talk, he takes a keen delight in trying, repeatedly, 
to produce the sounds which he hears, and in the course of 
time reflects accurately the particular vowels and accent 
current in his environment. No doubt, as he progresses, some 
modification may be produced by subconscious assimilation, 
without any apparent effort; but as the child is naturally 
imitative of his elders he tries, with more or less persistence, 
to repeat whatever he bears them say. An accent or any trick 
of speech acquired in this way is notoriously permanent, and 
though it may be masked by subsequent education it is always 
beneath the surface ready to spring into action when for any 
reason self-control is weak. In a similar fashion, the student 
of mathematics gets habituated to respond automatically to 
certain frequently occurring symbols and forms of expression, 
and the student of biology to facts of organic life with a train 
of evolutionary ideas which arise spontaneously. In all these 
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instances it is obvious that, although the finished reactions are 

effortless, or nearly so, the actual progress to this desired end 

was marked by a succession of trials and failures; and only by 

holding fast to the correct modes of acting and thinking was 

the final achievement possible. The method of trial and error, 

by itself, however, is incapable of giving rise to any habitual 

mode of conduct, as the facts, adduced later will abundantly 
shew. 

In forming a habit the individual, as it were, saves future 
effort by accumulating acts of volition in the form of a perma¬ 
nent investment, on the interest of which he may live for the 
rest of his days. This characteristic feature of habit by virtue 
of which the effort ceases when its purpose has been finally 
accomplished, is the foundation both of the utility and danger 
of habit-formation. Unless the effects of practice were to 
make our conduct and thinking more facile in certain directions 
progress along such paths would be raled out. It has been said 
that we rise on stepping-stones of our dead selves, but though 
this belief may have a certain ethical significance, it is neverthe¬ 
less a psychological blunder. When a man is trying to solve a 
Problem in mathematics, for instance, he will not be able to 
proceed far unless he is so grounded in all the elementary 
Processes that he can safely trust to his habits, unless, that is, 
they are so much alive that they need no present effort on his 
Part to make them active, and so he is able to devote all his 

attention to the problem itself. 


But there is another side to the picture; for extreme habitu¬ 
ation is often a bar to progress, especially where ideas are 
imited. The constant repetition of the same thoughts in the 
same grooves makes it difficult to diverge fro n them and 

the^ C ° Ut * nt ° nCW ^* rect ‘ ons - So much is this the case, that in 
great majority of persons escape is impossible, for they 

are incapable of making the strong and persistent efTort which 

is necessary. Only the fortunate few can break through the 

ard crust of custom. Of others it may be said: 



124 


Educational Psychology 


“The moving finger writes and having writ 
Moves on, nor all your piety nor wit 

Can lure it back to cancel half a line 
Nor all your tears wash out of word of it.” 

In addition to habits of thought and of action there are 
also so-called habits of will, by which is meant the ready 
carrying out in practice of a resolution or purpose when once 
it has been firmly implanted, such as the habit of punctuality. 
Closely allied with the last-named are such virtues as honesty, 
varacity, etc., for the virtuous man has so habituated himself 
by steady purpose that action in opposition to the virtue gets 
no lodgment in his life. In so far as moral training is effective, 
moral action becomes action in the line of least resistance. 
Plato correctly believed that all virtues except wisdom could 
be acquired habitually; for, he said, “the other so-called 
virtues seem to be akin to bodily qualities, for even when they 
are not originally innate they can be implanted by habit and 
exercise”. 

A considerable amount of experimental work has been 
performed in order to study the growth of habits and, as 
might be expected, most of this has been devoted to the study 
of habits of action as these are most easily observed. It should 
be borne in mind, however, that much of what is said in this 
chapter about bodily habits applies, mutatis mutandis, to the 
other categories of habit. 

The Role of Impulse 

A bodily habit is the expression in terms of muscular move¬ 
ments of the improvement, acquired by practice, in the facility 
of adapting oneself of similarly recurring conditions. Thus, in 
learning to swim, or to write, or to act in any other way, t e 
diffuse, unco-ordinated and awkward motions of the tyro are 
gradually replaced by the restricted, co-ordinated and facile 

movements of the adept, carried out nearly automatically as a 
response to similar circumstances. The unerring mechanical 
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precision of such acts is evident from the fact that a rubber 
stamp is often used as a substitute for a man’s signature, and 
as far as the outline is concerned there is nothing to choose 
between them. In fact a close consideration will shew that 
in other respects they are similar, for whether a man stamps 
or signs his name, he uses a tool to carry out his purpose; only 
in the one case the tool is made of rubber, in the other of 
muscle and never. Fully fledged bodily and intellectual habits 
thus tend ultimately to become the mechanisms or tools by 
means of which our wider aims are accomplished with 
dexterity and celerity. 

Is then, the study of habit-formation to be considered 
merely as a branch of physiological mechanics? This question 
raises the important issue as to whether a habit is to be regar¬ 
ded as an acquired impulse to activity, whether in brief edu¬ 
cation in skilled activities can create new springs of conduct. 
Now an impulse is the driving force or prompting to vital 
activity, and it is necessary to see whether such a ‘drive can 
be acquired by experience, or whether experience is limited to 
giving new directions to pre-existing impulses. 

The overwhelming urgency of vital impulses is sest discerned 
in those cases where, for any reason, their free expression is 
thwarted or hindered. Human beings, together with the higher 
animals, have an impulse or propensity to communicate with 
their fellows by vocal sounds, and this impulse normally finds 
satisfaction so readily that its overbearing force is seldom 
realised. It must be remembered, however, as was pointed out 
in an earlier chapter, that the impulse, at the outset, is of the 
vaguest and only acquires definite direction as the result of 
experience. Prior to her education the blind deaf-mute Helen 
Keller had no means of expressing this instinct except by a 
very limited number of artificial signs which she had herself 
invented. “Meanwhile,” she writes, “the desire to express 
myself grew. The few signs I used became less and less 
adequate, and my failures to make myself understood were 
invariably followed by outbursts of passion. 1 felt as if 
invisible hands were holding me, and I made frantic efforts to 
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free myself. I struggled—not that struggling helped matters, 
but the spirit of resistance was strong within me; I generally 
broke down in tears and physical exhaustion...After awhile the 
need of some means of communication became so urgent that 
these outbursts occurred daily, sometimes hourly.” The 
urgency of the instinctive impulse was obstructed in this case 
by lack of sensory aids, but the interference with any innate 
impulse by any method will produce similar results. 

A couple of further instances may be given to shew the 
strength of an inborn tendency, and the difficulty of diverting 
it into other than certain channels. Handel’s father, a surgeon, 
regarded music as a degrading pursuit, or, at best an idle 
amusement; and “he strove to stifle in every way the alarming 
symptoms of musical genius which appeared in his son almost 
in infancy, while he refused even to send the child to school 
lest there, among other things, he should also learn his notes.” 
Nevertheless, the boy managed to get possession of a small 
spinet in which the strings were bound with strips of cloth to 
deaden the sound; and, having it concealed in a garret, he 
taught himself to play without being discovered. When he was 
seven years old his father set out on a journey to visit a 
notable person who kept a private chapel with an organ and 
Handel begged to be allowed to accompany him; but, his 
request being refused, so strong was his persistency of purpose 
that he followed the carriage on foot for a considerable 
distance, until he got his way, and finally managed to get 
permission to use the organ. 

Benvenuto Cellini was destined by his father to be a 
musician and strenuous efforts were made to cultivate this 
talent from his early years when he was taught to sing and 
play the flute. “And though I was of very tender years when 
little children are wont to be pleased with a whistle and such¬ 
like playthings, I had a particular dislike to it.” All through 
hfs childhood he had a strong passion for drawing and nothing 
would induce him, despite his father’s strong desire, to adopt 
the career of a musician. At the age of fifteen he apprenticed 
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himself^against his father’s wish, to a goldsmith craftsman 
so that “I might be free to draw as much as ever I liked...My 
desire to excel in this art was great, or rather, I might say, my 
love for it, but, indeed, both were strong in me.” It is not 
surprising after this to learn that in a few months he became 
noted for his workmanship and design, and thence forward his 
genius carried him to distinction in his chosen art. 

The direction of all inborn impulses is indeterminate, and 
it would be interesting to know in the two instances just given 
how they acquired their specific character, unless we are 
content to attribute them to heredity. Moreover, the purpose 
is, at the outset, quite unknown to the subject himself, who 
experiences a vague restlessness, as we see, for example, at 
the onset of puberty. When they have a definite tendency which 
is clearly known to the subject himself, this is always the result 
0 experience. In so far as the urgency of an impulse is 
consciously experienced it is called a conation. There are, 

owever, great differences to be found in the consciousness of 
* e direction of the impulse. 


The view here indicated, that native impulses or propen- 
s, ties to activity are all blind or indeterminate, and that new 
propensities may be acquired, is in opposition to current 
icories of human nature. The problem we are about to 
onsider is the most important in the whole field of psychology, 

wkH COncernec * the forces that determine conduct. It is 

s . e y ^eld, and supported by eminent authority, that the 
n Pnng s of human conduct are all inborn; and that the enregy 

der^H^ Carr ^ n ^ out an y act » habitual or otherwise, is all 
has ^ FOm P re ’ ex ' s ting impulses. Thus Professor McDougall 
im ^ maintained that no habit can ever yield any 

any U ener ^y or a motive for conduct. He denies that 
stran^ 0 ] ° F suc ^ as repeating the alphabet, which he 

Piano C ^ Fe .^ arc * s as h ,s ‘most practised habit, or playing the 
‘‘Does Can ^ an ^ c,rcumstances become an impulse, and asks: 
much S an ^ SUC ^ ^ a ^^» no matter how perfected and how 
0r is k ecome in itself a drive? .. Does it generate, 

-ustained by, an appetite? Is it in itself a source of 
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purposive activity? To all these questions the answer is clearly 
—No.” He contrasts these cases with the impulse to strike an 
angry blow when hurt or insulted. Now it may be admitted at 
once that the occasions on which one is impelled to repeat the 
alphabet are rare, except perhaps to replace the blow by 
those persons whose careful bringing-up has taught them to 
count numbers or repert the alphabet instead of giving way 
to anger. The efficacy of this method of response has been 
attested since classical times, for Athensdorus, the tutor of 
Augustus, bid him repeat the letters of the alphabet before 

acting on an angry impulse. Seeing that such reactions as this 

are commonly acquired as a response to situations which 
normally call forth the angry impulse, it is odd to refuse to 
call the alphabet reaction an acquired impulse. Anyhow, 
the rection is sometimes effective as a substitute for the 
native impulse of anger, and it would seem that such a 
powerful spring of conduct could only be checked by some¬ 
thing which has itself the energy of an impulse. Religion, for 
example, as history abundantly shews, can mould human 

nature in opposition to the most powerful of native impulses, 

and a whole nation may acquire new characteristics by V is 
means. And even a mistaken ideal, firmly held, is capable ol 
moving individuals or nations to action, even to their own 

detriment. 


He who doubts whether an impulse can be acquir d need 
only consult those students who work at definite hours and in 
habitual ways, and he will soon find out that they experience 
a curious restlessness if anything interferes with their norma 
routine; and only rarely do they feel any desire to work at 
other periods. Or, take the case of the hardened swimmers 
who have acquired the habit of indulging in an early morning 
plunge, the strength of whose impulse may be gauged y 
intense discomfort they are willing to endure to get it. 

only their acquired habit can satisfy the acquired impulse is 

shewn by the fact that they do not derive satisfaction from a 
mere cold bath, however chill and uninviting. As to the que^y 

whether any habit can give rise to, or be sustained y, 

1 
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appetite, the answer surely is in the affirmative. Everybody 
who has indulged the habit of smoking over a long period feels 
a strong craving which cannot be allayed in any other way, 
and the appetite is so specific that if he has cultivated the 
pipe habit neither cigarattes nor even strong cigars will satisfy 
the longing. The impulse is so accurately adjusted to the 
habit, from which it is derived, that one who is accustomed to 
smoke at definite hours, say after dinner, experiences the ‘drive, 
only at those periods. 


The fact of the matter is that our daily lives are ruled 
by acquired desires whose intensity is rarely realised unless 
their expectations are baulked. We go on unconscious of our 
propensities until something happens to check them. The 
average man has acquired such an appetite for his daily news¬ 
paper that he is intensely annoyed if deprived of it, and 
irritated at any change in its make-up. Before broadcasting 
was invented few people wanted the day’s news at night, but 
now whole sections of the population have a strong desire for 
it. Less than a century ago ale was the universal breakfast 
drink of English people. Who could now start the day without 
tea or coffee? The mythical young officer, on leave from the 
trenches, who shuddered at the thought of sleeping between 
sheets in a clean bed illustrates the same tendency. In short, 
all acquired propensities get their ‘drive’ not from some pre¬ 
existing fund of energy but from the overbearing force of 
custom. What gives the contrary view a certain plausibility is 
the failure to distinguish impulses, whose ends are clearly felt 
by the subject, i.e. conative impulses, from those who purpose 
is not a matter of conscious experience. But all our primitive 
impulses are, at the outset, unconscious in the sense that their 
ends are not foreseen by us, and that we only come to know 
what we want by wanting it. Thus phenomenon is, in fact, not 
peculiar to our innate impulses but pervades our whole 
mental life. In the preface to a widely read sociological work 
the author says: “Now that the book is finished, I can see, 
more clearly than I could while I was writing it, what it is 
about. The Freudians maintain that our desires start by 
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being fully conscious and then become suppressed, but it is 
equally plausible to hold that they were all more or less 
unconscious, in the above sense, from the beginning and only 
become conscious in the process of being satisfied. “Desire for 
flowers comes after actual enjoyment of flowers. But it comes 
before the work that makes the desert blossom.” So that the 
problem for educational psychology is not to discover the 
mechanisms by which our desires and wishes become sub¬ 
merged, but the course of education by which we come to 

realise their meaning, and the methods most suitable for 
directing them into the proper channels. The education of the 
will by forming stable habits of acton in new directions is a 
creative act in that it implants in the individual life new 
sources of energetic impulse. 

The Form of Progress 

Jn the practical study of the formation of habits the rate of 
growth and decay of habitual activities are investigated and 
recorded as curves of progress or evanescene. The records 
may represent the time required for a set performance, or the 
amount of performance, such as the number of letters recorded 
correctly in a stated period, or the number of errors made in 
performing a definite amount of work. Such graphic records 
are called time, attainment and error curves respectively. Other 
forms of curve have been plotted, such as the attainment in 
certain units which can be reached without error, or with a 
given number of attempts, and so on. 

i 

Most habit curves display features which are worthy ot 
careful study; they fall in the case of time or, error curves, or 
rise in attainment curves very rapidly at the initial stages of 
practice, and at later periods they may become flat, exhibiting 
what are called ‘plateaus’ from which there may be a 
subsequent sudden rise or fall. The plateau is well shown in 
the accompanying diagram. The rapid rise or fall in the * n * _ ia 
stages is usually explained as shewing very great relative 

progress in the early stages of practice. 

It should be remembered that every habit is composed, 
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not of a single series of movements, but of several such series, 
forming a sort of hierarchy in order of difficulty, or compre¬ 
hensiveness, or both. Just as, in recording a r.aval battle, the 
official reports of the individual captains reduce the observa¬ 
tions of a number of individuals into one story, and the 
despatches of admirals are an attempt to telescope the reports 
of individual captains, whilst the Admiralty report attempts to 
reduce them all to a single focus. Some of the lower orders 
of movements in the hierarchy consist of series of actions, the 



Weeks of practice 

Curves of a single subject. Note the plateau in the receiving curve 

working plan of which is either instinctive or habitual and 
which therefore require little or no practice; consequently 
there is apparently great initial progress. No doubt also the 
zest of work is greater in the initial stages which may help to 
explain the rapid improvement. The higher or co-ordinating 
series of movements in the hierarchy are relatively novel and 
must be slowly build up. It is only when all the lower series 
have been made automatic, and fused together, as it were, that 
the higher order habits can function easily on the basis of the 
lower. Thus, to write or speak fluently in a foreign tongue, 
for example, it is essential to make the vocabulary and 
.grammatical forms mechanically perfect before the higher 
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language habits connected with the combination of words into 
connected discourse can display themselves freely. There is* 
consequently a plateau period, followed by a sudden further 
improvement which resembles the rapid progress in the initial 
stages. The receiving and sending curves of Messrs Bryan 
and Harter miy be taken as typical of the growth, i.e. of the 
varying rates of progress in learning a task such as a language. 
Careful study of these figures shews that the progress in the 
earlier stages is represented by an S-shaped curve, and this 
has been observed in many other cases. It should be noticed 
that the curves would present the same general form if the 
units of time had been hours or days, etc. instead of weeks. 
It has been suggested by Professor J. Peterson that some of 
the peculiarities of habit, curves are due to the method of 
plotting the results and not to variations in the rate of learn* 
ing. The initial rapid rise or fall in the curves may be partly 
explained by this cause. For it is clear that the units are not 
strictly constant, an error for instance being different at 
different parts of the scale; nor are equal practice intervals, or 
the performance of the same objective work, homogeneous* 
units during the whole period. Plateaus, also, may be 
magnified or obscured owing to the same causes. 


Numerous experiments have been carried out on the rate 
of verbal learning, for which Professor Ebbinghaus devised 
nosense-syllable material in order to eliminate meaning as far 
as possible. Such researches are usually called investigations 
into memory, but in reality they are mainly concerned with 
the formation of vocal habits. Evidence in support of this 
view is supplied by investigations on snails, which react to a 
diminution of light or to a shadow by withdrawing into their 
shells. Professor H. Pieron shewed that these gasteropods 
cease to withdraw after a certain number of obscurations, then, 
after a period of rest, they react again to shadows, but cease 
after a smaller number of stimuli, and so on after repeated 
trails. The animals, in fact, form a habit of movement: and 
the law which best summarises the rate of the decline of the 
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inhibitory effect is the same as the law of forgetting nonsense 
syllables after varying intervals. 


Just as there is an optimum interval for giving small 
impacts to a heavy pendulum in order to get a long regular 
swing so it has been shewn that there is an optimum interval 
between the separate repeated acts necessary to form a habit. 
This interval is a measure of the period required for maturing 
or fixing the impression, and is different for different acts. 
The succeeding impression in order to be maximally effective 
should come at the end of the opti mum interval, otherwise 
work »s lost. After this interval there is a period of evanes¬ 
cence. It has been suggested that such gradual maturing of 
impressions may be one of the factors producing the 
plateau. 


All kinds of skill tend to decline if not kept up by practice, 
and experimental work has been done to investigate the rate 
of evanescence. Ebbinghaus was the pioneer in this field of 
investigation. His method was to find out the average time 
required to learn by heart a definite number of nonsense- 
syllables, after which he allowed varying intervals to elapse, 
and re-learnt them, taking note of the time saved on the second 
occasion, and thereby finding the amount he had retained and 
forgotten in each interval. He found that one hour after the 
original learning one-half was remembered, after eight hours 
one-third, after six days one quarter, and one-fifth was 

■retained after a month. Thenceforward the rate of decay was 
very slow indeed. 

In an investigation by the present author, for a different 
type of learning, a diagram composed of ten straight lines, 
intersecting at random, was exposed for five seconds at a time. 
A fter each exposure an attempt at reproduction was made. 
The number of exposures for correct reproduction was recorded. 
After half an hour s interval the number of exposures required 
for relearning shewed that one-eighth was forgotten, and after 
a lapse of fifty days one-third was lost. Swift found that after 
forty-eight hours’ practice on a type writer followed by a 
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two years interval, only ten hours’ practice was required to 
recover the same speed. 

It is evident that the rate of decay is rapid at first, and 
then slows down with lapse of time until it becomes negligible. 
This is for learning by adults. For children there is slight 
evidence to shew that the rate of evanescence is slight at first 
but more rapid later on. The numerical results of his ex¬ 
periments Jed Ebbinghaus to formulate the law that the ratio 
of the amount retained to the amount forgotten is inversely 
proportional to the logarithm of the time, calculated in minutes 
from the end of the learning period. 

The Importance of Purpose 

Habits are formed by repeated purposive acts, which create 
new bodily functions, facilitating future action of a similar 
kind. Psychologically, then, function determines structure; the 
conative impulse creates the instrument by means of which it 
may issue in action. Much psychological theory, as we saw 
earlier, is vitiated by the adoption of the physiological stand¬ 
point which inverts this relation between function and 
structure. As the organ becomes increasingly more perfect it 
becomes more automatic, and the conscious direction of the 
movements tends to become subconscious. When creating a 
new habit it is possible, by careful introspection, to watch the 
gradual disappearance of effort and attention as one increases 
in facility. In deeply ingrained habits, such as writing, the 
strokes of the pen are made quasi-mechanically, there is the 
intention to write but no specific purpose to make the pen 
strokes, which go on almost of themselves. Owing to thi* 
feature of perfectly acquired habits it is erroneously inferred 
that the bare mechanical repetition of an action is sufficient to 
form a habit. But this is to confuse the end-product with the 
means necessary to bring about its formation. Now the stimuli 
which set a habit gaing are not exactly the same on any two 
occasions. Vital activity is distinguished from purely mechani¬ 
cal response by the power to adapt itself to considerable 
change of circumstances. Beneath the apparent stereotyby of 
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habit there is always some variation which the subject when 
acting, usually ignores because he has other and, it may be, 
more important, purposes in hand. Yet it has been well said 
that, if a habit is to have “sufficient generality to adapt itself 
to variations in its external stimuli, it must be combined with 
and supported by some organised body ofi deas.” 

The role of purpose in habit-formation has been subjected 
to experimental research, and it has been shewn that mere 
repetition without consciously directed effort is almost useless 
to establish a habit. 

Messrs Bryan and Harter found, in the case of telegraph 
operators who were learning to send messages, that the rise 
from the plateau in the attainment curve only took place when 
there was a deliberate attempt to improve on the part of the 
person owing to some strong incentive, such as the desire to 
secure extra pay. It is the intense effort which results in 
effective learning. Similar results have been obtained by Miss 
M. Smith and Professor McDougall in learning to reproduce 
series of nonsense-syllables. They shewed that the greater the 
passivity of the subject the more numerous were the repetitions 
required to learn a series by heart. In other words, when 
reliance is placed on mechanical repetition, learning is slower 
and more difficult. Thus on one occasion 13 and 9 repetitions 
were sufficient for these subjects, on the average, to learn a 
series of twelve nonsense-syllables when they each made a 
maximum effort. When, however, they adopted a passive 
attitude an average of 89 repetitions was necessary for one 
subject and 100 for the other. It may be thought that the 
vastly increased number of repetitions would secure better 
retention of the material learnt. But this was shewn to be 
fallacious. For on attempting, afte/ an interval of some days, 
to relearn certain sets of series, which had been originally 
learnt either actively or passively it was found that a greater 
number of repetitions were required in the latrer case. In fact 
most of what had been leart passively was forgotten after 
about one week. The will to learn plays a real part in habit 
formation. 
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Habit is, thus, not mere mechanisation, but demands the 
co-operation of set purpose, at the very least, the purpose to 
learn. For as Professor Dewey says: “How delicate, prompt, 
sure and varied are the movements of a violin player or an 
engraver. How unerringly they phrase every shade of emotion 
and every turn of idea. Mechanism is indispensable. In each 
act has to be consciously searched for at the moment and 
intentionally performed execution is painful and the product 
is clumsy and halting.” The difference between the artist and 
the mere technician lies in the fact that the latter is the slave 
of mechanism, it is mere routine. So, in intellectual matters, 
progress and skill rest on the formation of habits of thought, 
but whilst intelligence needs such habits, which are the 
condition of its guidance along definite channels of expres¬ 
sion, the role of the artist is always an integral part of the 
performance. 

If we take a wide survey of human conduct it is evident 
that many of our important habitual actions owe their origin 
to the copying of the same activities in others. Everybody is 
influenced in his modes of thinking, feeling, and willing by 

the particular social milieu in which his life is passed. As our 
habits are acquired in a social atmosphere the problem of 
imitation is an essential part of the study of habit-formation, 
as may be seen from the fact that our fundamental habitual 
acts, such as speaking or writing, could never arise without 
the aid of models to imitate, despite the fact that both are 
ultimately based on the native impulse to communicate with 
our fellows. The rapid spread of a new fashion or a new 
game may serve to illustrate how potent is the influence of 
imitation in forming habits of conduct. As fashions usually 
spread from the ranks of people occupying a higher position 
in the social scale, we may surmise that a certain degree of 
prestige is necessary in order that a habit of action may diffuse 
throughout a community. This view is confirmed by the 
historical observation that, with the spread of Roman conquest, 
Roman civilisation was adopted by the subject peoples. But 
although the Greeks were subdued they did not imitate the 
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Romans but rather were imitated by them, so great was the 
prestige of Greek culture and civilisation. We see the same 
cause in operation daily, for when a new idea of theory comes 
with the prestige of a great name or a great institution it is 
immediately adopted, whether intelligible or not, by the 
generality of mankind. It is difficult to say in what prestige 
consists, but anything which is or is thought to be authorita¬ 
tive has some of this quality, and a newspaper with a large 
circulation may use such authority to change not only the 
habits of political thought of its readers, but also their modes 
of living and the very food they eat. 

Imitation is often described as being either imitation of 
the movements required to bring about certain ends or 
imitation of the ends themselves. But it is hard to find 
unimpeachable natural examples of the former kind of 
imitation. The closest approximations to the imitation of 
movements are seen in drill, the object of which is to secure 
as uniform a habit as possible. Being entirely artificial 
in nature drill has no educational significance. Anyone 
who contrasts the rigidity and uniformity of a drilled 
troop with the flexibility and variety of a performance, say, in 
eurhythmies will easily realise that imitation of movements is 
at once artificial and sterile. The soulless imitation characteris¬ 
tic of an earlier generation in teaching the rudiments of learn¬ 
ing to young children, whereby they were forced to uniform 
repetition until they fitted the Procrustean pedagogical bed, is 
a warning against artificial imitation of movements, and is 
happily almost completely given up. It is here that the con¬ 
figuration theory of the mind comes to our assistance. For 
learning by imitation is not the piecing together of isolated 
part activities, but the reproduction of a figured whole. 
Improvement depends on a better insight into the relations of 
the configuration. If I look at my watch because another 
person has pulled his out, what I imitate is ‘seeing the time,* 
for my watch may be in a different pocket from my neighbour’s, 
or on my wrist. I am not interested in his movements, but 
simply in the configurative whole which is presented by his 
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actions, In fact, what is copied in learning by imitation is th£ 
purpose, which is attained by a repetition, as it were, of ther 
underlying melody-figure, just as one may imitate on a violin* 
a melody which has been played on a piano. 

Improvement in Retentiveness 

It is a matter of common observation, repeatedly confirmed by 
experiment, that individuals improve by practice in the facility 
of accomplishing habitual tasks. Thus a person, who sets out 
to learn a number of series of nonsense-syllables of the same 
length by heart, finds that he can within limits learn each 

series with a less number of repetitions as time goes on. 
Moreover, the number of repetitions required to relearn a 
series after an interval also diminishes with practice. The 
question arises as to whether the improvement shewn in 
relearning such series is due to an increased power of retention 
or whether it is due to greater facility in learning. Some 
interesting experiments have been carried out by Miss 
M. Smith and Professor McDougall to decide this point. 

Five subjects had almost daily practice for six months and 
one subject for twelve months in learning series of syllables; on 
one day a series was learnt and a day later it was relearnt and 
so on. Now it is clear that any improvement due to better 
methods of learning will operate equally in the relearning 
process. Consequently, if evidence of increased retentiveness 
is desired, it must be looked for in a greater relative 
improvement in the relearning process as compared 
with that of learning. The Table below gives the results 

obtained. 

It will be seen that B, D and E shew a greater relative 
improvement in learning. For these subjects, therefore, i 
seems as though the practice has resulted in increased power 

of retentiveness. The other subjects either shew no im P^ v ®' 
ment or equal improvement in both processes. It would be 
hazardous to base any conclusions on these experiments unti 
they are confirmed by more extensive investigations, me 
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method is sound and the topic is well worth more extended 
research, for owing very largely to the influence of William 
James there is a widespread belief that a person’s native 
retentiveness is a physiological property of his nervous system, 
which he can no more change than he can, by taking thought, 
add a cubit to his stature. 

The Neural Basis of Habit 

The classical accounts of habit-formation regard it as com¬ 
pletely a physiological affair, a series of reflex-arcs somehow 
established in the nervous system. A reflex system in its 
simplest form is composed of a chain of anatomically distinct 

nerve units or neurones, functionally connected in a sensori¬ 
motor arc. Consider, for example, the movements of fixation- 
accommodation of the eye, i.e., the automatic movements 
made by the eye, when stimulated by light, which serve to 
bring it into such a position that the image of the fixated 
object falls on the retina in the place of clearest vision, namely 
the fovea centralis. This involves two relatively distinct sets of 
movements, namely movements of the eyeball secured by 
contraction of the muscles attached to the eye bringing the 
fovea into the correct position, and variations in the degree of 
-curvature of the lens to ensure proper focusing as a result of 
the contraction of the ciliary muscle. For the sake of simpli¬ 
city let us confine our attention to the eyeball movements 
alone, though it must be remembered that these are complica¬ 
ted by movements of the head also, and, it may be, of the 
whole trunk. 

Now the reflex-arc is usually described as composed of 
three distinct parts; an afferent portion, the receptor or so- 
called sensory part which receives the stimulus, an efferent 
portion, the effector or motor part which brings about the move¬ 
ment; and finally a central portion which serves to connect up 
the anatomically distinct sensory organ with the motor organ. 
Corresponding to these parts there are afferent, central and 
efferent neurones, and in the simplest ideal case of chain of 
three neurones would suffice. When the sensory neurone is 
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stimulated, say, by light falling on the periphery of the retina,, 
energy already stored up in the nerve is released, which in its 
turn fires off the stored energy in the central neurone, and 
this liberates the energy in the motor neurone leading to a 
muscular contraction which brings the fovea to bear on the 
luminous object, thus completing the sensorimotor arc. 
Nothing could well be simpler or more beautifully arranged 
for a mechanical explanation, as in the case we are considering 
the ‘pathway’ of discharge is already laid down in the nervous 
system, though it is said to be made smoother by maturation 
and experience. 

In accordance with this view it is maintained that the most 
complex habits can be explained as a combination of such 
reflexes, being “nothing but concatenated discharges in the 
nerve-centres, due to the presence there of systems of reflex 
paths, so organised as to wake each other up successively— 
the impression produced by one muscular contraction serving 
as a stimulus to provoke the next, until a final impression 
inhibits the process and closes the chain.” The only difficulty 
in this explanation, according to its author, is to account for 
the original formation of the ‘pathway,’ since when a wave of 
energy has once traversed a sensori-motor arc nothing is easier 
than to imagine that it should travel along it more readily the 
second time. 

In considering this explanation the student must be warned 
carefully to discriminate between the facts of observation and 
theoretical deductions therefrom. Otherwise, he may be 
inclined to suppose that physiologists have discovered central 
connections between sensory and motor processes which the 
psychologist is at liberty to use, whereas the direct contrary is 
the case, and the nervous connections are merely hypothetical 
connections prayed in aid by psychologists in order to explain 
the observed facts. The fact to be explained is the apparent 
mechanisation of habit by repetition and the fixed nervous 
pathways are pure theory. 

Let us, however, test the theory by trying to apply it to our 



142 Educational Psychology 

■ * j .. •* 

original example of a reflex act. The actual movement of the 
eye in order to fixate a definite point in space depends not only 
on the particular part of the retina stimulated, for which it is 
possible that a definite, though an uncomfortably large, number 
of central connections are provided, but also on the original 
position of the eye with respect to its orbit and likewise on the 
initial position of the head. All this presupposes that each 
retinal point must be connected with an indefinitely large 
number of central neurones. But the microscopic size of nerve 
cells and their numerous dendrites provide the psychologist, 
who hankers after a neural basis of explanation, with such 
enormous numbers of possible central pathways that he need 
not be disturbed by mere magnitude. 

Experimental observation introduces a new difficulty in the 
way of the theory. Marina, experimenting on apes, performed 
an operation on the eye and interchanged the superior rectus 
muscle for the lateral rectus, i.e. the muscle moving the eye 
outwards was eliminated and its place taken by the muscle 
which normally lifts the eye upwards. After the wound was 
healed, the animal ougnt to have made the most surprisingly 
awkward eye-movements in the endeavour to fixate points in 
the field of vision, and to save the theory of neurone connec¬ 
tions from disaster. Instead of which, when he got over it, he 
calmly carried out both voluntary and automatic lateral move¬ 
ments properly; and Marina concluded that “the anatomical 
association-pathways from the centres to the muscles are not 
fixed.’’ If, then, we cannot rely on the fixed pathways in the 
nervous system to account for reflexes, the theory of the neural 
basis of habit which rests on it becomes very shaky indeed. 

These, and the like difficulties, which are usually glossed 
over or ignored by physiologists and psychologists alike, not 
only make it difficult to believe that habits are due to a con¬ 
catenation of reflexes, but also lead to doubt as to the existence 
of fixed nervous connections between the sensory and mo or 
sides of habitual actions. Habits do indeed tend to become 
quesi-mechanical with repetition, but it is too readily assumed 
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that this implies that they become stereotyped, whereas we saw 
earlier in the chapter that such a view is untenable. Take, as 
an instance, the act of signing one's name, which is about as 
mechanical a habit as a man can acquire. Sometimes the paper 
is to the right, sometimes to the left, sometimes forward and 
again near, on occasions level with the edge of the desk and 
on others tilted at an angle; and in every position a more or 
less different set of movements is necessary. Again, one may 
write with a pen on paper or with chalk on a blackboard, and 
in the latter case a very different group of muscles is employed 
for instead of moving the fingers and the wrist the whole arm 
is involved. Yet every time the same form of signature is pro¬ 
duced. What, then, beeomes of the fixed chain of central 
neurones; or are there several chains each appropriate to a 
different set of circumstances? The difficulty is accentuated 
when it is remembered that if I write simultaneously and un¬ 
reflectingly with both hands the left hand produces a mirror 
image of the right hand movements. Are we to suppose that 
the establishment of the right hand set of neurone paths led 
originally to the formation of an equivalent series for the left 
hand? Anyone, who is still sceptical, may easily convince him¬ 
self by the experiment of sitting on a chair with one leg pointed 
straight forward, and he will be able with little difficulty to 
trace his usual form of signature in the air with his big toe. As 
he has, presumably, never done this before, there can be no 
pathway in the nervous system to account for the movements. 

It is much more in consonance with the actual facts to turn 
aside from the fixed pathways and to describe the matter in 
psychological terms only. We say then, and all the facts of 
observation support the description, that what a person is 
trying to do on each occasion, when he signs his name, is to 
adapt his movements to a somewhat similar sensory configura¬ 
tion or pattern. The partial movements constituting the act of 
writing are reflexes; but, even so, the whole act is something 
other than the sum of these movements, just as a melody is a 
different thing from the mere collection of notes contained in 
it. And as a melody can be played in different keys so, we 
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have seen, can a habitual act be reproduced in a variety of 
forms. The musical analogy has been deliberately chosen, since 
it gives a truer conception of the growth of habit than the 
hypothesis of tracts or pathways in the nervous system uniting 
the sensory and motor sides of the process. 

At one time it was the fashion, owing to the prevalence of 
the association theory, to explain all mental growth in terms 
of bonds of association between isolated mental data, and the 
theory of habit which we are challenging is nothing but the 
doctrine of associationism applied to bodily movements. 
Instead of starting with a chaos of disconnected movements, 
sensations, ideas or other ‘mental atoms,’ subsequently reduced 
to order by the magical virtue of association, we believe that a 

certain arrangement dominates conscious life from the very 
beginning. If movements were originally independent of the 
sensory of ideational processes it is difficult to explain how 
they ever became associated together. The doctrine of associa¬ 
tionism is no more intelligible when the assumed elements are 
reflexes than when they are ‘ideas’; it simply will not work. 
From the very outset a child’s experiences are comparable to 
the discrimination of notes within a chord, the rest of the chord 
consisting as yet of an undifferentiated volume of sound to be 
subsequently analysed. The chord is the primary experience, 
and it is the psychologist's task to explain how the separate 
tones come into experience, if indeed they ever do so. The fatal 
blunder of mental atomism or associationism was to start from 
the most developed experience, the separate tones, and as 
might be expected it failed completely to shew how the experi¬ 
ence of a chord could ever be derived from the sensations of 
separate notes. The configuration theory rightly insists that 
fcrm, order and arrangement dominate mental life from first to 
last. There is no such thing as a ‘mental factor’ isolated from 
others, but all mental life is figured or has a structure or 
pattern ab initio. We do not require any theory to account for 
the configurations since they are our data, but rather we shoul 

call for an explanation of isolated factors if they were ever 
found. So, it is reasonable to demand an explanation of the 
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psycho-analytic ‘complexes’ since these are said to be cut off 
from the rest of conscious life. What, however, does need 
explanation, and this is never given by any physiological 
account, is how these patterns become organised. 


To revert to our previous analogy, a musical person hears 
a tune differently from an unmusical, but neither of them hears 
separate tones, they both listen to melodies. The musical per¬ 
son has however a greater insight into the structure or configu¬ 
ration of the melodies. Just as intelluctual growth may be 
considered as consisting of greater insight into the harmonies 
which the world offers for our appreciation; so habit-formation 
is the reproduction in terms of movements of the configurations 
presented to the senses. In forming a habit the person is per¬ 
sistently trying to tronslate the meaning of sensory impressions 
into motor language. Why, then, it may be asked is repetition 
necessary to form a habit, unless we are blazing a trail through 
a forest of neurones in order to establish a permanent path¬ 
way? The answer to this question has already been given, for 
we saw that mere repetition of movements is useless. The 
attempt to learn a series of nonsense-syllables by passive repe¬ 
tition is wellnigh hopeless. It is only successful, if at all, be¬ 
cause it is impossible to keep the mind perfectly passive. If 
success is attained the series is rapidly and completely for- 
gotton, for as we stated above, there is little difference 
between the number of repetitions required for relearning what 
has once been learnt passively and the number of repetitions 
required to learn for the first time. When, on the other hand, 
such a series is learnt with determination it is never completely 

forgotton. On the assumption of the linking up of a chain of 

neurones such a difference is inexplicable; for as far as the 

nervous connections and muscular movements are concerned it 

is immaterial whether we repeat the series with or without the 

desire to learn. The function of repetition in habit-formation 

is, therefore, not to establish paths of low resistance but to 

attune the muscular system to the appropriate configuration, 

just as a violin only yields the best tone after prolonged use by 
a master-musician. 
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To form a habit is, in short, to compose a movement- 
melody, and the act of composition cannot be carried out 
passively, since the structure or form of the melody must be 
kept steadily in view. The situation pipes a relational tune and 
the person dances in the appropriate rhythm. It is necessary to 
repeat the actions again anJ again in order to reconstruct the 
proper rhythm. As soon as the suitable configuration has been 
realised, but not before, further repetition makes the behaviour 
steadier and more facile. This is doubtless part of the explana¬ 
tion for the sudden rise from the plateau in habit curves as the 
result of practice; for as long as the configuration remains un¬ 
clear, progress is very gradual, but once it is clearly discerned 
improvement is made with a bound. A steady continued pur¬ 
pose to understand and act on the situation is an essential 
feature in habit-formation. Mere repetition without such in¬ 
sight into the pattern of the situation will never produce 
increased facility. Thus we see that the motor neurones respond 
to the sensory because together they form .a unitary physiolo¬ 
gical organ, in which the parts function in harmony. It should 
not be difficult in these days of ‘wireless’ instruments to con¬ 
ceive how a transmitter and a receiver can function together 
without a fixed pathway of connection. All that is necessary is 
that the one should be attuned to the other. Future research 
must discover the physiological mechanism on which such 
attuning in the animal body depends before a satisfactory 

theory of the neural basis of habit can be formulated. It has 

been necessary to go at such length into this matter owing to 
the persistent attempts to give physiological explanations of 
mental events; and if they are unjustified in the sphere of 
habit it is hard to see where else they can be successfully 

used. 

Habit and Instinct 

We have made no reference, so far, to those activities which 
have sometimes been called racial habits, or instincts. Just as 

the established customs of communities serve to explain why 

all the individuals behave in the same way, so the instincts of 
animals or men are supposed to explain why different species 


I 
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behave in specific ways. The relation of habit to instinct, which 
we now proceed to consider, is but another aspect of the prob¬ 
lem of mental heredity which has been dealt with in an earlier 
chapter. Locke had compared the human mind to a blank 
tablet or tabula rasa, on which experience wrote any characters 
that were subsequently found there. The mind had simply 
certain general capacities, such as memory, just as a blank 
sheet has the property of retaining marks made upon it. And 
just as a sheet of paper has no preference for any particular 
writing so the mind had no inclination or propensity in any 
specific direction. 

Leibniz, a contemporary of Locke, had protested against 
this view, maintaining, on philosophical grounds, that there 
must be certain innate predispositions in the human mind to 
account for human knowledge. He compared the mind to a 
block of marble which was not homogeneous but had certain 
veins in it. From a homogeneous block a sculptor could carve 
any figure indifferently, but from a veined block one particular 
form in preference to others would be easier to obtain; as 
Michel Angelo had to give an awkward drop to the shoulder 
of his David, owing to the elongated shape of the block from 
which he chiselled it. In this sense Leibniz held that one parti¬ 
cular figure in preference to others was innate in the marble; 
though, of course, it is still necessary for the genius of the 
artist to produce the figure by working in the way predeter¬ 
mined by the structure of the marble. “It is in this way that 

ideas and truths are innate in us, like natural inclinations and 
dispositions, natural habits or potentialities.” 

As psychologists we are not concerned with innate truths 
and ideas, but with the question whether there is anything 
inherited which can be described as an inclination, propensity, 
disposition or drive. Or, to use the phraseology of an earlier- 
chapter, has the mental tissue any inborn woven patterns? The 
publication of Professor McDougall’s Social Psychology inaug¬ 
urated a new era in the discussion of this topic, as he gave a 
precise scientific meaning to the notion of instinct, which had 
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previously been vague and inchoate; and described the instincts 
of man. He enumerated, at a later time, thirteen major 
instincts in addition to a number of minor ones, which were 
comprised in the inborn constitution of the human species. 
Many other such lists have been drawn up, but none with such 
insight into human nature. The list includes the parental ins¬ 
tinct, the sexual instinct, the combative, the acquisitive, the 
instinct of curiosity and so forth; all outstanding inborn charac¬ 
teristics of human beings, by virtue of which they are all impel¬ 
led to act alike. Now actions like the building of nests by 
birds, and most of the activities of insects, are remarkably 
alike, though they shew adaptation to varying conditions. Such 
activities, owing to their great similarity among the individuals 
of a species, and to the fact that they are advantageous though 
untaught, may be described as instinctive. There is a world of 
difference, however, between the use of such a descriptive term 
as instinctive calling attention to certain features of action, and 
the explanation of conduct by means of a set of forces called 

instincts which impel a man to action. 

c 

I have examined this notion of inborn propelling instincts 
as applied to human conduct in The Mind and its Body. There 
it is shewn, more especially with regard to the most powerful 
of them, namely the so called sexual and the parental instincts, 
that their particular forms in human conduct are the result ol 
the action of the social environment. Their power over us is 
due to the impulsive power of habit and the momentum o cus 
tom, which by giving a certain rigidity to the social environ- 

ment ensures uniformity of conduct. 

The conception of instinct has always presupposed an 
inherited organization of the nervous apparatus, and anequa y 
inherited muscular and glandular organisation to cope with 
certain definite situations in the environment. This idea, deriv¬ 
ed as was said above, from the study of instinctive activities 
the lower animals has been extended to explain human conduct. 
Except that, in the case of man, an inherited mental cons i u 
tion, common to all men, has been added to the bodily mecba- 
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nisms. For the most recent treatment of the subject, in the 
fascinating book The Energies of Men, we are again indebted 
to Professor McDougall who emphasises “another distinct unit 
of organisation,” namely the inherited ‘drive’ or propensity, 
which is the name given to that part of the innate constitution 
whose nature and function it is to generate, upon occasion, an 
active tendency to conduct. The criterion of instinctive action 
is, therefore, the existence of innate propensities geared to 
inborn abilities. The lower we descend in the scale of life the 
more restricted is each propensity to its corresponding ability; 
but as we ascend the scale each propensity becomes allied with 
a number of different abilities, each of which may be used in 
the service of several propensities. Believing that the enumera¬ 
tion of man’s native abilities is a task beyond our comprehen¬ 
sion of he thinks that it is possible to give an approximate 
estimate of the native propensities, and that for the study of 
human society it is essential to do so. Since “there is no room 
for doubt that such inborn propensities are the very founda¬ 
tion of our mental life, that they provide the driving forces, 
the hormic energies manifested in [all our activities from the 
simplest to the most complex.” In addition to certain simple 
propensities or drives serving bodily needs, seventeen major 
propensities are given, such as food-seeking, the sex-propen¬ 
sity, the parental, the gregarious, the acquisitive and so on. 

The reader will remember that in the chapter on ‘Mental 
Heredity’ evidence was produced to shew that even the food¬ 
seeking propensity acquired its define character by virtue of 
experience. Apart from the effects of habit this propensity was 
shewn to be blind and indeterminate. Habitual action not only 
gives definiteness to the drive but, arousing expectations, gene¬ 
rates the appetite. All inborn propensities are, in fact, mere 
latent possibilities which only become actualities as the result 
of suitable exercise in an appropriate environment. As we have 
so often insisted, heredity and environment are mutually in¬ 
volved, and to consider one without the other is to deal with 
abstractions, not realities. 

In order to make our ideas more definite it will be better 
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to inquire into one of the most powerful of the propensities, 
namely the parental; and we may reasonably assume that what 
is true of such a strong motive to action applies, mutatis 
mutandis, to all of them, in fact with much more force. We 
shall confine ourselves to the maternal ‘drive,’ as this is obvi¬ 
ously much more powerful than the paternal. Moreover, it is 
extremely doubtful whether any psychologist, who restricted 
his observation to fatherly behaviour 'alone, would ever have 
arrived at the notion of a parental instinct in Inman being, for 
fathers so obviously get to love their children by protecting 
them and playing with them, and this affection increases with 
the amount of care they bestow on them. Again, nobody has 
suggested that there is a filial instinct, whilst few would deny 
that filial piety is a response to parental behaviour, though the 
psychoanalysts attempt to derive it from the sexual propensity. 
General observations, however, breed no conviction in the 
scientific mind. We are indebted to the experimental biologists 
for an examination of maternal behaviour in the lower animate 
to which we now turn. 

To talk of a propensity to certain types of behaviour is to 
over-simplify very complicated situations. It is a mistake to 
assume that, because we employ one word to describe maternal- 
behaviour, there must needs be one propensity or ‘drive’ under¬ 
lying alt its manifestations. Even if we take the simpler cases- 
of this ‘drive’ in the lower animals it is far from simple. For 
maternal behaviour, like all other behaviour, comprises several 
activities which may be largely independent of each other.. 
Thus in rats, which have been studied from this point of view, 
we have the following among many other components of 
maternal behaviour, nest building, retrieving or bringing back 
the young to the nest, defence, licking, nursing. And not only 
do animals of the same species vary greatly in the different 
parts of this behaviour, but some of the activities may be com¬ 
pletely absent whilst others are well developed. This state of 
affairs has been summarised by two biologists who recently 
made an intensive study of such behabiour. “Previous author* 
have not hesitated to use the expression ‘maternal drive,’ refer- 

i 
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ring, of course, to the underlying cause of maternal behaviour. 
It seems, however, that several drives must be invoked in an 
analysis—retrieving drive, nest building drive, and so on — 
however strong the objections may seem. For it is certain that 
a ‘one-factor hypothesis’ cannot account for the observations. 
It might be argued that the combination of all or most 
maternal activities (which is the rule) is caused by a ‘strong 
maternal drive,’ whilst the reduction of maternal behaviour 
to either retrieving or nest building is caused by a ‘weak 
maternal drive.’ But obviously such an assumption could 
not account for the separate occurrence of either of these two 
activities. ... It is not sufficient to investigate the manifesta¬ 
tions of one particular activity and then to generalise con¬ 
clusions with respect to the whole complex of maternal 
behaviour.” 


What is not sufficient with regard to maternal behaviour 
is equally insufficient in the case of all other complex activities. 
To say that a certain mental aptitude is part of the original 
constitution of man does not carry us far unless we can analyse 
the various parts it contains. Any inborn aptitude, as we have 
said before, is of the vaguest nature and its parts becomes 
specific only in the course of experience; whilst the motive force 
is derived entirely from the appetite which repeated activity of 
the same kind always yields. Our study of habit formation 
has shewn that such appetites for particular modes of activity 
can also be developed when there is no inborn basis; but when 

an inborn propensity exists the appetite is decidedly stronger 
and more permanent. 


The conclusion we have reached as the result of the study 
of lower animals is borne out by anthropology. In a study of 
various primitive races Lord Raglan, who has a wide acquain¬ 
tance with the lives of primitive folk asks the question. What 
is a father? Which is a bit more easy to ask than to answer. 
For in both ancient and modern tjmes the idea of fatherhood 
involves essentially the idea of the ownership of children, but 
whether he is their begetter or not makes no difference either 
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legally or sociologically. “But why should a man wish to be a 
father? Those who hope to solve these problems by gazing 
earnestly into the fire instead of studying the facts will no 
doubt answer, ‘the paternal instinct,’ but why can this instinct 
only be satisfied by a son, never by daughters, and why in so 
many civilized communities is a man who has no son consider¬ 
ed to be in a parlous state?'’ The answer appears to be because 
men desire immortality. “A man wishes for a son to bury him 
and look after his grave; to keep his memory green, to succeed 
to his name or his title, and so keep it alive; to keep up the 
old place and the old family portraits. This opinion seems to 
me to shew a clearer view of the motives which influence 
human nature than those which attribute human conduct 
entirely to the operation of instincts or inborn propensities. 
Man is influenced much more by attracting forces, such as the 
desire to perpetuate his memory, than by the propelling forces 
due to his biological equipment. 


Professor McDougall is too profound a student of human 
nature and institutions to be oblivious of this difficulty, though 
he still maintains that the life of man is rooted in instinct. He 
does not regard the sort of instinct found in the uniform acti¬ 
vities of insects as typical of human action, but he thinks he 

can discern well-marked goals at which all human societies aim, 
and these he thinks demand that we should postulate appro¬ 
priate inborn propensities “I propose to avoid the use of the 

term ‘instinct’ in defining the constitution of man, and to con¬ 
tent myself with the term innate or native propensity. This 
change of usage does not imply any radical change of view. It 
implies a stricter usage of the words instinct and instinctive 
and a recognition of the questionable propriety of applying 

these words in the description of human nature and activities. 

I recognize that, in the fullest and most universally accepted 
sense of the word, instinctive action is peculiar to the lower 
animals.” Undoubtedly this opinion is justified, but the uni¬ 
formity of the goals men aim at can be adequately explaine 
by the sim larity of customs due to the diffusion of cultures. 
To account for the tenacity of custom it is not necessary to 
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drive the motive power from the native endowment of the 
mind. The impulsive power of similar habits, due to imitation 
in a social environment, is sufficient for that. In the light of all 
the evidence, therefore, I think that not only must we give up 
the belief in human instincts, but also in any rigid inborn 
propensities to action. If we still hold fast to native propensities 
the number of them necessary to explain conduct must be 
inconceivably great and not limited to a dozen or two, since, 
as we have seen, each propensity is a general name for a host 
of independent drives subsumed under it. And something like 
this view, as a matter of fact, has been put forward to explain 
Intelligence, which has been supposed to consist of an indefi¬ 
nitely large number of elemental drives. We shall turn to the 
consideration of this matter in the final chapter on ‘Mental 
Tests.* 


i 



7 


Memory 


The Meaning of Memory 

Despite the large volume of experimental research devoted to 
the elucidation of the problem of memory very few generalisa¬ 
tions of unimpeachable significance have been achieved. As 
with many other topics in psychology one difficulty arises from 
the loose use of terms. Experimentalists, following in the wake 
of theoretical writers on the subject, have equated memory 
with a universal function of organised living matter, namely 
retentiveness. In this wide use of the term a newborn baby 
who exhibits the grasping reflex by supporting his weight with 
his hands, since he is assumed to repeat an action which was 
once useful to his ancestors in climbing trees, is said to 
remember the act. Nay, further, a daisy kept alive in a pot, in 
the dark, which closes its petals as dusk and reopens them at 
dawn is said to reproduce in memory its previous activities in 
the field. If we believe, as Samuel Butler did, that all such 
physiological retention is ultimately the outward expression of 
some life purpose, and there is a good deal to be said in favour 
of such a view, it illuminates the situation to call the above 
cases expressions of habit. But only confusion ensues if they 
are denominated by the name memory, as this leads to the 
belief that what is true of them applies equally to memory 
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proper. We shall have occasion to see in the sequel that this 
belief is erroneous. The earlier psychologists defined memory 
as a revival of ideas, in so far as such revival consciously 
reproduced a previous experience without transforming it. But 
such a state of affairs is impossible, as the witness in a law 
court who is expected to reinstate the past, the whole past, and 
nothing but the past experience very soon realises. Before 
explaining the reason for this, we ought to draw a distinction 
between habit and memory proper. 

An illustration will make the situation clear. Suppose a boy 
is asked whether he remembers the binomial theorem, he will 
probably repeat the formula (a + b ) n , etc. And it may be that 
the whole thing is incomprehensible to him. Assume, however, 
that he has recently followed the proof of the theorem for the 
first time and has been lucky enough to grasp it, and that he 
is now asked whether he remembers it. After some hesitation 
he may recall the various steps as he followed them, each 
suggesting the next and possibly the order in which they were 
presented, or he may have forgotten this and yet reproduce 
the logical sequence. Recalling the formula is psychologically 
very similar to the reproduction of a series of meaningless 
symbols, for schoolmasters know perfectly well to their cost 
that it is a mechanical habit; whereas the recollection of the 
proof is a different phenomenon involving habit, no doubt, but 
being in the main an act of true memory. 

Now every concrete act of memory contains these two 
relatively distinct processes mingled in various proportions. 
The habit process, which is the predominant one in all instances 
of learning by rote, was studied at some length in the preced¬ 
ing chapter. There we saw that in such learning the various 
repetitions were consolidated into a single quasi-mechanical 
set of movements, and during recall the movements were 
repeated in the order in which they were learnt. True memory 
has different characteristics; it involves self-consciousness 
and the recall has a deft nit date, place and setting, i.e. its indi¬ 
viduality is not merged, at first, into other similar activities. Ia 
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course of time, with repitition, the personal aspect may fall 
into the background and we get almost impersonal memory, 
where the distinguishing marks of date and setting tend to 
disappear; as when the student at college reproduces the proof 
of the binomial theorem, having begun to forget when, where 
and how he learnt it. 

Professor Bergson, who first called attention to the distinc¬ 
tion named the two processes, habit-memory and image- 
memory respectively. The former, he acutely observes, is not so 
much a part of the subject's past as of his present and future 
activity, whilst the latter is re-presented in its setting, and 
unlike the former which must be reproduced piecemeal, it may 
be revived as a whole in a single act of intuition. But, as we 
said above, no useful purpose is served by calling the former 
memory, though it may be descriptively designated as ‘habit 
enlightened by memory, or physiological memory. For Bergson's 
true-memory the name image-memory is objectionable as 
being too restricted, since it would exclude the possibility of 
imageless remembrance, or the memory of meanings without 
recognisable images. To distinguish it from the other we may 
conveniently call it psychological memory, though as previ¬ 
ously indicated the two forms are never found apart in human 
experience. It is a trite remark, but well worthy of emphasis, 
that there is no such thing as a memory; there are only persons 
remembering. Were it not that it would lead to intolerable 
circumlocutions, it would be as well in any discussion of the 
subject to write about persons instead of memories, when many 
difficulties, such as those concerned with memory training, 

would be avoided. 

Interesting experimental verification of the distinction 
between habit and memory has been forthcoming, and similar 
experiments ought to be repeated with other material. Various 
tests involving the capacity of retention were given to about 
forty persons and marks were assigned for correct performance. 
Since both habit and memory involve retentiveness the tests 
were of two kinds, some requiring the reproduction of unique 
experiences in which habit could therefore play no part; others. 
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such as the learning of nonsense-syllables, demanded the 
reproduction of movements tearnt by repetition. The correla¬ 
tion coefficients of the marks for the former tests were .61 and 
for the latter .53, whilst the marks for tests taken from different 
groups shewed, on the contrary, no correlation. Success 
in one set of tests did not necessarily carry with it success in 
the other. An additional test consisted in reproducing the 
substance of a prose passage read to the subjects, which is 
typical of the kind of memory demanded in scholastic work. 
This test shewed affinities with those of both groups yielding 
an average correlation coefficient of .24 with the members of 
the first group, and .41 with the latter. It is evident that such 
a test comprises both processes, for several phrases are already 
well known and will be reproduced verbatim as verbal habits, 
but if the subject-matter of the passage is previously unknown, 
its reproduction calls for an effort of pure memory. 

Experiments on the rate of evanescence also point in the 
same direction. When the material to be learnt consists of 
meaningless syllables it has been shewn that the popular view 
is correct, namely, that, other things being equal, what is learnt 
more slowly is also retained longer, and that quick acquisition 
means quick forgetting. In other words there is a negative 
correlation between quickness of acquiring a habit and its 
retention. When we pass to such a task as the learning of 
German-English vocabularies, where there is more admixture 
of psychological and physiological memory the relation begins 
to be reversed. A group of eighty students learnt such lists for 
a period of three weeks. It appeared that those who learnt 
more than the average number of words in a given time were 
also above the average in retaining what had been learnt when 
tested after a month’s interval; the rapid learners were also the 
better retainers. Further, in learning verse or prose where the 
psychological factor is still more prominent, there has been 

found a positive correlation between rapidity of learning and 
retention of what has been learnt. 

Indirect evidence of the distinction we are insisting upon 
has also been furnished by experiments on the direction of 
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associations. It was found that for physiological memory the 
associations are quite irreversible, i.e . they go forward only, as 
is seen for instance in the difficulty of repeating the alphabet 
or a series of nonsense-syllables backwards. It is as though 
there were a forward conducting system, so that the earlier the 
link in the chain the higher its potential with reference to later 
links. For psychological memory the direction of the associa¬ 
tions is completely reversible. The former is a directional 

function, the latter signless. 


In the previous chapter we saw that the attempt to explain 
the uniformity of habit by a series of fixed central pathways 
in the nervous system presented almost insuperable difficulties. 
The assumption that psychological memory is wholly expli¬ 
cable by brain physiology is subject to farther criticism still. 


In any case, all that is known by direct observation about 
memory proper can be adequately described without reference 
to a physiological substratum; as the rest of the chapter 
abundantly shews. Memory implies mental functioning, and 
“if a given functional activity entirely ceases, it does not ‘leave 
behind it’ a structural plasticity that survives independently. 
On the contrary, when the function has completely lapse t 
molecular structure has no longer any ‘power to facilitate its 
recurrence .... The functional activity must surely be the 


formative principle. For to assign this priority to structure 
meaning thereby molecular configuration—is to accept the 
materialists’ generatio aquivoca of life and mind from inert 


"stuff.’ 


“Again the attempt to get behind the psychical by talking 
about a physical arrangement of molecules predisposing, is to 
allow oneself to be misled by a metaphor, as if inert matter 
could ape the living mind. There is no predisposition in nitric 
chloride to explode if slightly disturbed ... analogous loan 
irascible man’s outburst when slightly provoked. Along wit 
the explosion of the chloride there is no plasticity such as will 
facilitate its recurrence as there always is in the after-effects o 

exercise by living things.” 
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Yet the unwary are constantly trapped by such metaphors. 
No doubt the brain is necessary for memory, just as a brush is 
required for painting a picture, but neither the structure of the 
brush nor the state of the artist’s muscles need be taken into 
account in a description of the painting. There is an easy way 
of avoiding all the difficulties in explaining the phenomena of 
memory beloved by those who are fond of pictures. When a 
mnemic phenomenon is studied by observation or introspection 
a diagram is drawn, and the various lines are called brain- 
tracts. At 2 future time it is ridiculously simple to suppose that 
the brain-tracts are the result of observation and that memory 
is explained by them. And those who come afterwards, and 
have forgotten how the diagram was made, naturally imagine 
that observation of the brain-tracts came first. It is only 
necessary to fall back on brain-paths to account for the pheno¬ 
mena of memory when a psychological explanation in terms of 
mnemic causality is shewn to be inadequate. 

It has been demonstrated repeatedly, and indeed is a fact 
of common knowledge, that meaning is immensely more 
effective than repetition in enabling a person to reproduce 
what has been learnt. The meaning of a passage ensures a 
great economy of energy in learning, by binding the different 
smaller units into larger significant wholes. In learning and 
reproduction these larger wholes serve as units. Mr. D.O. Lyon 
tested two persons with stanzas of poetry learnt at a single 
sitting with the following results. 

Average no. of words 60 150 300 750 1500 

Average no. of 

repetitions 6 15.5 17.5 19 26.5 

These figures should be compared with those obtained by such 
practised learners as Ebbinghaus and Meumann who required 
55 and 33 repetitions respectively to learn series of 36 non¬ 
sense-syllables. The enormous difference in the number of 
repetitions required in the case of nonsense and meaningful 
material is an indication of the disparity between the two 
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factors previously described. The table also shews the great 
relative economy in learning longer passages, as though the 
meanings were synthesised into still larger wholes. Further, it 
has been shewn that after twenty-four hours the economy in 
relearning the same piece is greater with the longer than with 
the shorter passages. 

We must now attempt to explain more precisely what 
occurs in memorising; bearing in mind that in order to 
remember we must first record. Such recording is not a 
mechanical process comparable with the making of a gramo¬ 
phone record. The temperament, interests, and attitudes of the 
person determine the content of what is recorded. As has been 
well said, ‘The cautious and the rash; the student and the 
man of affairs, the subject doubting and the same subject 
confident never perceive alike, though they may all be faced 
with exactly the same situation, so far as external features go.’ 
Much of what is thought to be recorded at the time of learning 
is really supplied from the contents of the subjcet’s own mind, 
or inferred from what is given. These considerations make it 
impossible to regard the act of recording as the fixing of a 
series of permanent memory traces in the brain or the mind, 
since the whole process is a developing, changing, one. To 
illustrate psychological processes we must go to biology not 
mechanics. 

For in the process of recording the persons must, above 
all, be active, if the content is to be remembered. In the 
chapter on. “Observation” the importance of subjective acti¬ 
vity was emphasised and a distinction drawn between seeing 
and observing. There is a similar distinction between hearing 
and listening. Neither seeing without observing nor hearing 
without listening can result in making any memory record. 
Without conative and affective dispositions in the mind of the 
subject there is no possibility of remembering. In other words, 
learning cannot be acquired without the active co-operation 
of the learner. The material to be remembered must be 
assimilated with previously known material, and incorporate 
with the interests of the person into an organised whole. 
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Memory is not mere reproduction; for processes of conden¬ 
sation, elaboration and invention are happening in the inter¬ 
val, making the act one of reconstruction rather than the 
re-excitation of lifeless permanent traces. Memory, being a 
living process, also involves the general attitudes and interests 
of the person, which, as they change from time to time also 
affect the manner and content of what is remembered. Various 
forms of reorganisation may happen as a result of this. The 
criterion of an efficient memory is, therefore, not exact repro¬ 
duction (nor has this any educative value), but whether the 
reconstruction is appropriate to the changed circustances. The 
bearing of this on the question of memory training will be 
considered later. 

Reminiscence 

Important facts have been brought to light by the investiga¬ 
tion of delayed recall as compared with the immediate recollec¬ 
tion of what has been partially learnt. Dr. P.B. Ballard care¬ 
fully examined over 6,000 subjects, mainly children, and his 
investigations are of great importance in this connection, as 
they have served to bring to light a hitherto unsuspected 
recuperative power in memory. It is well known, both by 
observation and experiment, that there is a gradual fading or 
obliviscence of memory material; but reminiscence, or the 
process of improvement in the capacity to recall past experi¬ 
ences, escaped detection untill experimental research made it 
clear. Dr. Ballard shewed that when a child has memorised a 
passage of poetry or prose, or even the shapes of a group of 
drawings he is, as a rule, able to remember more of it after 
a lapse of a few days than immediately after learning. The 
interest taken in the passage and its intelligibility determine 
the amount recovered, and under favourable conditions three- 
quarters of the children tested improved at the end of the 
second day. The degree of improvement varies with the age 
of the subject from 6 years and upwards, whilst adults over 20 
years of age do not appear to improve in the aggregate. If, 
however, the number of subjects who improve is considered 
instead of the average amount of improvement, then it was 
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found that nearly 90 per cent of infants improve, 75 per cent 
of older children and about 30 per cent of training college 
students. Improvement was shewn not only in the quantity 
remembered but also in the facility or speed of recall. 


Now the total amount reproduced after an interval is the 
balance between what has been gained and lost; consequently 
the degree of reminiscence is, as a rule, greater than the degree 
of improvement. Amongst the large number of classes of 
children in the schools examined, although there was 
frequently a loss in the total amount remembered after an 
interval, in every instance some reminiscence was found. 

The degree of reminiscence may be measured relatively 
by comparing the number of lines recovered after an interva 
with the number of lines originally remembered. Calculated 
in this way it diminishes amongst children with increasing age. 
If, however, the amount is measured absolutely by t e to a 
number of lmes recovered, without reference to those 
originally remembered, the power of reminiscence impro 
up to the age of fifteen or sixteen years and then declines. 


The improvement in the amount remembered greases 

till about the third or fourth day after learning, wi 

of six years of age; it seems to attain its maximurn ed 

second day with children of twelve, and is no 

with adults. Reminiscence, however, as distinc weU 

improvement, persists, and is found in co ege s u ct j ve 

as in children. This power of reminiscence 

amongst older memory material and a systema £ 

recalHtas « stimulating effect on the e«o U n. remembered. 

This is the psychological justification or material, 

revision in learning. With regard to recently^acqu.red^^ ^ 

reminiscence measured relative y seems eau ; D ment’ being 
the extent of the subject's general menta. e,n pn-ent,^ ^ 

highest with mentally defectives.• XnraW co „elation 

same age there is, however, a distinct P os,tl ce . 

between reminiscence measured absolute y an £ 

“ “verse is true of adults. Immaturity rather .ban lack 
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intelligence is the basis of a high degree of reminiscence, and 
mental defectives behave in this respect like children of a 
lower age. 

The phenomena of reminiscence make it evident that some 
active process, of a subliminal kind, is at work costantly 
changing the memory material. Memory is not a passive 
process consisting in the preservation of traces, as on a 
gramophone record or a film, but a living active process. 
What has been once learnt, however difficult it may be to 
recover, influences our conscious life all the time. Past ex- 
perince has a permanent effect on our thoughts and actions, 
even though conscious recall may not be possible. Although 
much of what is learnt at school is forgotten, it does not, in 
the least, follow that it has no influence on our subsequent 
life. On the contrary, it may effect the whole of our thinking, 
though little of it is consciously recoverable. A pupil who has 
been through a course of science, or literature, or any other 
school subject, has a different outlook by virtue of that train¬ 
ing, and his judgements are permanently influenced. It is a 
shallow criticism, therefore, which objects to certain parts of 
the curriculum on the ground that these are not remembered 
after schoolday are over. Let them go; the forgotton facts 
are not of much significance, and can be recovered if the 
desire to do so is there. What is of lasting worth is the attitude 
of mind engendered during their acquisition, and the conse¬ 
quent exerted by the forgotton material on future activity. 

The Effect of Distribution 

Experiments on learning nonsense-syllables have proved that 
the repetitions are most effective if they are distributed over 
several days than if they are continuous or made at one sitting. 
The most efficient method, for any individual, would be to 
distribute the repetitions at intervals corresponding to the 
times of his greatest reminiscent activity. In a long series of 
careful experiments on himself extending over a period of more 
than four years Mr. D. O. Lyon investigated the total time 
taken for memorising passages of prose and verse of different 
lengths, and also nonsense-syllables and rows of digits. He 
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compared the continuous method with the method of distri¬ 
buted repetitions (making one repetition only per day by the 
latter method), so as to discover the optimum distribution of 
time. A fundamental disparity was revealed between the results 
of learning material with meaning and that in which there is 
but little significance, namely the nonsense verses and digits; 
thus establishing once more an opposition between habit and 
memory. The total time taken by the distributed method for 
poetry and prose was nearly always as long as that taken by 
the continuous method; whereas for digits and nonsense- 
syllables in which there is no logical connection, there was a 
considerable saving in time by the once-per-day method. A 
similar opposition between the power of brute retention by 
mere habitual association and the active function of memory 
has been found in French school children of ten to thirteen 
years. 

For both verse and prose, up to the limit of about one 
thousand words, the total time taken, with either method, 
varied very roughly as the length of the passage. An instruc¬ 
tive reservation is to be made in interpreting this rule owing 
to the fact that we are dealing with units which have neither 
fixed length nor lines of demarcation between them i.e. units 
of meaning. Such units are grasped as wholes in one span 
of consciousness. Within certain narrow limits, therefore, the 
length of the passage does not influence the time taken for 
learning it, provided that the meaning can be grasped as a 
whole. In consonance with this, it was found that by neither 
method did the addition of a couple of extra lines to a stanza 
of verse make any perceptible difference in the time taken for 
learning, allowance being made for the longer time required for 

reading. 

The chief advantage of the distributed method, for all kinds 
of material learnt, lies in the better retention which occurs as 
a result of this procedure. A conclusion of great significance 
is that the most economical method of distributing singe read¬ 
ings is to spread them over a rather lengthy period; the 
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intervals being roughly in geometrical progression. For example, 
Lyon found that, with a certain individual who memorised 
poems of twenty stanzas, the highest retentiveness was obtained 
by distributing the readings thus: 2 hours, 8 hours, 1 day, 2 
days, 4 days, 8 days, 16 days, etc. Obliviscence is best prevent¬ 
ed reviving the memory when it is just beginning to fade 
away. 

A comparison had been made of the rate of decay, in 
psychological memory, for material learnt by each of the 
above-named methods. The aim of the experiments was to 
discover whether the method of divided repetitions was more 
effective than that of accumulated repetitions, for the purpose 
of retaining logically connected material. Passages of history 
and economics were chosen, each assignment being from two 
to four pages of a book. The assignments were carefully 
marked, so as to git a record of the number of ideas contained 
in each, and the scoring was done by counting the number of 
ideas correctly recalled. No attention was paid to the correct 
recall of words, but simply to the meaning, and the figures in 
the table below indicate the percentages of such units of 
meaning. 

There were thirty tests in history and thirty in ecenomics, 
the subject-matter being consceutive throughout each series 
of tests so as to maintain logical continuity. Each assignment 
was read through five times, either at one sitting on the same 
day or once a day for five days, and then dismissed from the 
mind. At varying intervals after the reading, the subject 
wrote all that could be recalled without any assistance, and 
the percentages of retention for each interval was determined. 
The figures in the table are, in each case, the average of ten 
tests, five in economics and five in history, taken under similar 
conditions. 

The results were: 

It should be stated that results similar to tnese had previ¬ 
ously been obtained by experiments performed on other 
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observers who were trained psychologists. In all cases 
accumulated repetitions are as effective as divided repetitions 
provided that the ability to recall is tested one or two days 
afterwards. With longer periods a different take is told, for 
the effect of the accumulated methods wears off much more 
rapidly. Forgetting occurs very rapidly at first, but more 
especially with the material learned by the massed method; and 
in both cases slows down considerably as time progresses. The 
method of divided repetitions is seen to be of far greater value 
for prolonged retention. 

The reason for the superiority in retention obtained by the 
distributed method is to be sought in the facts of reminisence. 
That the advantage is not due to the interference of fatigue,, 
brought on by the massed method, had been shewn by 
experiments by Jost, in which a number of repetitions of other 
material was made before each of the distributed repetitions so 
that the total work on each occasion was the same whether the 
divided or massed method was used. Nevertheless, the superio¬ 
rity still rested with the former method. 

Some active change is going on during the periods interven¬ 
ing between the repetitions which leads to better assimilation 
and organisation of the material to be remembered. There is, 
however, a limit to this process so that if, for instance, a single 
repetition is made every week the effect would be lost; and 
repetitions every fourth day are less effective than those every 
third day, and so on up to the time maximum reminiscence. In 
other words, if the repetitions are made before the strength of 
reminiscence has begun to wane, the effect of divided repetitions 
is beneficial, and the memory is aided, otherwise the advantage 
of distribution is lost. 

Different methods of memorising are employed by various 
individuals. Amongst them we may notice the ‘entire’ or 
‘whole,’ and the ‘sectional’ methods, which are both forms of 
the continuous procedure previously considered. In the entire 
method the lesson to be learnt is read through from beginning 
to end until it is known; whilst in the other it is broken up 
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into sections, each of which is learnt separately. There are 
numerous idiosyncrasies in procedure in this piecemeal method. 
It will be easily seen that the sectional method introduces unne¬ 
cessary and irrelevant associations between the baginning and 
end of each section. A ‘mixed’ method is more frequently 
employed, especially by school children, in which each section 
is learnt separately and then the whole is welded together from 
the beginning. 

The relative efficiency of the methods had been submitted 
on several occasions to experimental investigation. One of 
these experiments was conducted on London school boys and 
girls of the ages of eleven and a half and twelve and a half in 
different schools. By rreans of preliminary tests of memorising 
verse, the various classes were divided into equivalent memory 
groups. One of the groups in each case then learnt selections 
of poetry by the ‘whole’ method and the other by the sectional 
method of learning line by line. When both groups were tested 
it was found that the sectional method was better than the 
whole method; the amount that was retained being measured 
by the number of words correctly recalled. The conclusion 
arrived at was that there was a “conclusive victory” for the 
sectional procedures. However, in two of the schools it appears 
to have been the normal custom for the children to recite whole 
poems in chorus after the teacher; a procedure admirably 
calculated to destroy all interest and any desire ever to read 
poetry again. And in the case of one long poem, which is 
stated to have had continuity of meaning and a coherent story, 
the whole method proved to be the more advantageous. No 
doubt in this case the interest in the story was responsible for 
the result. 

In fact, where interest is aroused the method of learning is 
of far less importance than is usually supposed. 

Memory and Interest 

Before we discuss the relation of interest to memory it will be 
as well to consider briefly the question of forgetting. According 
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to the school of psycho-analysts the process of forgetting is not 
a passive one, but is a protective measure or repression by 
which we are screened from unpleasant recollections. Thus it 
is said by the founder of the school that: “the forgetting of 
impressions and experiences shews the working of tendency to 
ward off from memory that which is unpleasant.” By this 
principle he accounts for the forgetting of words, intentions, 
resolutions, etc., and he extends it so as to cover all erroneously 
carried-out actions such as slips of the tongue and pen. At the 
back of every such error there is said to be an intentional 
concealment or repression. In an examination of Professor 
Freud’s contribution to psychological theory a very competent 
and sympathetic critic, the late Dr. Rivers, came to the conclu¬ 
sion that “there is much to be said for a view which would 
regard as a distinctive feature of Freud’s system his theory of 
forgetting.” He went on to say that it is forgetting rather than 
remembering which needs explanation and that “it is perhaps, 
the greatest merit of Freud’s theory that it provides us with 
such an explanation.” 

Now it is notorious that we often acutely remember what 
we consciously dislike and would much prefer to forget, whilst, 
on the other hand, we frequently forget what we would desire 
strongly to retain. It might be expected that the distinctive 
contribution to psychological theory would provide an explana¬ 
tion. All that is offered, however, for normal persons, is an 
examination of cases of forgetting isolated impressions, and 
never an investigation into the obliviscence of organised groups 
of ideas, which is what an explanation should attempt. In the 
case of isolated things such as proper names, it is maintained 
that a forgotten or distorted name has some associative con¬ 
nection with an unconscious stream of thought. Of course 
everything in mental life has associations; it needed no theory 
from the vasty depths of unconsciousness to tell us that. And 
it is undeniably true that when ideas are associated the whole 
series fade away together. When we demand a reason for 
remembering unpleasant experiences in contradiction to the 
assumed principle we are told that a conscious intention to 
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forget is powerless against an unconscious resistance. Dr. 
Rivers endeavoured to rescue the principle we are considering, 
by the clever distinction between witting and unwitting repres¬ 
sion, so that when we forget pleasant experiences we do so 
unwittingly. 

The whole principle is, however, a mere petitio principii, 
for nothing more is meant by this school, when they speak of 
the unconscious, than a dark repository for forgotten experi¬ 
ences. When submitted to the test of experiment the principle 
that unpleasant feeling tone leads to forgetting, has been shewn 
to be unfounded. The experiment was conducted in the follow¬ 
ing fashion. On the day after a half-term’s holiday nearly seven 
hundred girls in a school, between the ages of eleven and 
sixteen years, were told to write down all the pleasant experi¬ 
ences of the holiday, and on the reverse side of the page all 
the unpleasant ones. About a fortnight later, without any 
intermediate warning, they are asked to write similar reports 
about the same holiday. Any item found in the second report 
which did not appear in the first was ignored. In this way it 
was possible to discover the relative forgetting of pleasant and 
unpleasant experiences. Of 6,735 pleasant experiences original y 
recorded 2,700 or 40.1 per cent were forgotten; and of 3,491 
unpleasant events 1406 or 39.8 per cent were omitted on the 

second occasion. The number of children who forgot a larger 

percentage of pleasant experiences was 345 and of unpleasan 
experiences 280, whilst 62 forgot an equal number of both. 
The experimenter concluded somewhat hastily, that there was 
no difference between the two feeling tones, pleasure an 
unpleasure, in their effect on memory. Similar investigations 
ought to be undertaken on adults, when the results cou 

checked by introspection. However, feeling does affect me / nol 7’ 
as the following account of an experiment performed by the 
author of this book shews; but by no means in the simple way 
that the psycho-analytic principle would suggest. 

Twenty-four men took part in the experiment, their ages 
ranging from 22 years to 33$ years, with an average of 26 years 
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3 months. They were all graduates, mostly in honours, being 
members of a practical class in psychology and they displayed 
great keenness on tne experiment; five of them were men of 
considerable literary judgement. The material to be learnt 
consisted of four sonnets from Hardy’s Collected Poems 
named “She to Him.*’ The selection was determined partly by 
the sonnet form, which is useful in such investigations owing 
to the rigidity of its construction, which provides comparable 
tasks, and partly by the fact that these sonnets have 
exactly the same ‘colour’ and deal with the same order of 
ideas. 

Each subject was given two of the sonnets to learnt in a 
prescribed manner. The first was learnt by a ‘mixed’ method 
according to the following plan, which insured that each line^ 
was repeated exactly eight times: 

Plant of repetitions 

First quatrain 4 

Second quatrain 4 

Sestette 

The second sonnet was learnt by the ‘entire’ method, being 
read through from beginning to end eight times; so that each 
line in both sonnets was repeated the same (number of times. 
In the former case, however, as the plan shews, there were 
several irrelevant associations formed during the course of 
learning between the beginning and end of each quatrain and 
sestette which, theoretically, should interfere with the process 
of recall. 

After each sonnet had been repeated in the way described, 
a couple of minutus’ rest was taken, and then the accuracy of 
learning was tested. Each subject heard his neighbour who had 
repeated at different sonnet. A score was kept by recording the 
number of times that the person had to be promoted in order 
to repeat the poem; which serves as an index to the complete- 


Total 

1 1 8 

b s 

J «! s 
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ness of the learning. One minute only was allowed at any point 
of hesitation, at the end of which the person was prompted; 
and every prompt was counted, even if it consisted only of a 
pieposition or article. This rigid method explains the large 
numbers given later. 

Everybody who had experimented on learning is well aware 
that there are certain places where different persons find 
exceptional difficulty in making associations. No explanation 
has been so far given of these ‘refractory points,’ but their 
existence calls in question the accuracy of any method of 
determining the completeness of what had been learnt, which 
relies on counting the number of repetitions which are required 
to learn 1 a passage. All the extra repetitions necessary to break 
down the resistance at the refractory points are unnecessary as 
far as the rest of the passage is concerned, which is therefore 
overlearnt. Hence there is always considerable doubt in the 
comparative interpretation of results when the efficacy of a 
learning method is calculated by the number of repetitions 
necessary to insure perfect reproduction. The prompting 
method avoids this difficulty by fixing the number of repetitions 
in advance, and by not insisting on complete recall. In this 
way, the refractory points do not affect the other associations, 
but all are treated alike. 

The second part of the experiment was carried out exactly 
one week later. In the intervening period the subjects were 
told to avoid thinking of the poems, as far as possible, and the 
instruction was successfully followed. At the end of seven days 
they were allowed to read each sonnet through once, from 
beginning to end, and one minute letter the amount of retention 
was determined, exactly as before. 

Immediately after the final record was made, each was 
asked to state which of the two sonnets he preferred. Nine¬ 
teen subjects expressed a decided preference for one or the 
other; one liked both equally well; and four disliked both 
strongly, either because they did not appreciate them, or 
else because they thought them nonsense. If the different 
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subjects are classified in groups, according to the sonnets they 
prefer, the effect of subjective preference on memory can be 
investigated. 

The results are more clearly seen when exhibited in tabular 
form, where the average number of prompts for the group of 
five subjects who had no preference are given for the sake of 
comparison. The figures in heavy type in every case are those 
for the preferred sonnet: 

It is easily seen that, in all cases, the preferred sonnet is 
not only better learnt but better retained. The figures seem to 
suggest that it is not the method of learning which affects 
immediate memory or retention, but rather the subjective 
preference for what is learnt. Statements have been made in 
conflict with this opinion, such as that of C.S. Myers, who 
says that the mixed method, “although more economical as 
regards immediate memory, is surpassed by the entire method 
in respect of retention.” Such a view appears to be the result 
of taking averages from disparate groups, or for dissimilar 
material, where the preferences cancel each other in the 
aggregate. 

It follows from our investigation, that any experimental 
evidence about memory which does not take the subjective 
factor into account must be rejected. For, if the experiments 
are valid, it would appear that subjective preference is a vera 
causa. The objection will at once be raised that “there in no 
cause or effect in nature; nature has but an individual existence; 
nature simply is”; and cause and effect are convenient fictions 
serving the purpose of economy of thought. The concept of 
cause, we are told, is now replaced by the concept of function, 
and with the abolition of the casual concept the idea of activity 
must also be abandoned. 

However well founded this view may be in the realm of 
physical science, it is imposible to dispense with thw notion of 
subjective activity in psychology. If the psychologist finds it 
necessary to take into account the fact of thinking at all, and 



Educational Psychology 





Memory 


175 


none except the behaviourist fails to do so, he is equally bound 
to postulate the activity of thought. Neglect of this considera¬ 
tion is due, as we have seen to a physiological bias in psycho¬ 
logy, by which function is regarded as determined by structure 
instead of vice versa. Mental structure is, however, simply 
crystallised function. From the psychological standpoint func¬ 
tion is always prior, as we saw earlier in dealing with habit and 
heredity regarded as mental phenomena. 

Now subjective preference is but another name for interest, 
and is a state of mind in which feeling-tone and conation are 
both prominent but in which the latter dominates the former. 
When we say that a person is interested in, or has a preference 
for, certain objects we imply that they arouse in him both 
feeling and desire. Whether the feeling is pleasurable or not 
is quite immaterial, for the strength of the interest is depen¬ 
dent on the desire. Hence we are led to the conclusion that the 
desire or will to remember is the essential determining factor 
in memory. In this respect habit and memory are on a par, 
for in the preceding chapter evidence was brought to shew 
that the active attitude or the will to learn was necessary in 

order to acquire and retain a habit. Consequently whatever 
else is involved, effective memory training should ultimately be 

a training in sustained voluntary effort. 


Can Memory be Trained? 

The question of memory training has long occupied the 
attention of teachers and writers on education. In a book on 
education written in the first century, Quintilian affirmed 
that the child’s outstanding faculty was *the memory’, which 
should therefore, be carefully exercised to strengthen it. 
Right up to the nineteenth century this view was firmly held 
and acted upon. There was another reason for the survival of 
the belief, namely the paucity of school books for childern, 
which naturally bred excessive reliance on rote learning as 
an easy plan by which they could be kept occupied. This 
plan tended to strengthen the view that memory was strongest 
in childhood. Now the child’s memory appears strong mainly 
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because his intellectual faculties generally are undeveloped; 
and it is far easier to get a child to learn by rote than to 
appeal to his understanding. It is, moreover, a fact that up 
to the age of eight or nine a child shews a foundness for 
mechanical repetition and reiteration. Advantage should be 
taken of this fact to get him to master the mechanical elements 
of reading, writing, and arithmetic, which involve considerable 
memorisation. But this kind of work is considerably facili¬ 
tated, and rendered interesting to to ‘the child, if play-way 
methods are employed and his love of routine fully utilised. 
Such methods are far removed from the incessant lifeless 
repetition which was long supposed to fix impressions firmly 
in the memory. 

There is a dangerous complexity underlying the apparently 
simple question of training the memory, for several different 
things are mixed up together. First, we have the two 
main factors in every concrete act of memory mentioned at 
the beginning of the chapter. If we confine ourselves to true 
memory alone we have to disentangle several other factors 
involved in it. Dr. W.B. Carpenter first pointed out that an 
act of memory depends not only on our ability to retain, but 
also on our ability to record, ideas, i.e. to commit them to 
memory; and finally on our power of recovering what has been 
so committed. Each of these factors is relatively distinct, and 
our simple question has consequently branched out into several 
directions. 

As to retentiveness, the meagre evidence available for 
physiological retention has been presented in the chapter on 
habit-formation, but as regards the psychological retention ot 
ideas there is, as far as lam aware, no evidence to shew 
whether this is improvable by education or not. It is widely 
believed than our mative retentiveness is as much an unchange¬ 
able property of our nervous system as its chemical consititu- 
tion, a doctrine which is based on the view that all association 
is due to the formation of ‘traces’ in the brain, consisting 
of paths of low resistance between adjacent neurones: whic 
implies that all associations are of the mechanical habit type. 



Memory 


177 


But, as Dr. Carpenter says, the associations “which are most 
useful to us in the acquirement of knowledge, and over the 
formation of which we have the most power, may be dis¬ 
tinguished as rational; being based on the fundamental 
relations of the ideas themselves, the perception of which 
gives to the new idea a definite place in the fabric of our 
thought.” Such connections as these between our ideas are 
the basis of all memorising that is truly educative, and it is 
not necessary to invoke the central nervous system in order to 
accouut for them. 

For educational theory it is fortunately hardly necessary 
to consider whe ther retentiveness is or is not improvable, 
since pure tenacity of retention is not per se a valuable power 
of mind. If it is allowed to take the place of organised 
thinking, sheer retentiveness may be a bar to progress. 
This is very aptly illustrated by Professor C. Lloyd Morgan 
in the following example: “I ask a boy who can readily 
learn a lot of dates when Johson’s Every Man in his Humour 
was published. He answers glibly 1596. I say: ‘Was 
Shakespeare still living?* He looks confused, and I con¬ 
tinue, ‘Was Cromwell dead?’ to his still greater confusion. 
And yet he can give me pat, if directly asked, the dates of 
Shakespeare’s death and Cromwell's protectorate. He does 
not think but trusts to parrot-like association.” This un¬ 
fortunate youth has had his physiological memory trained, 
to the neglect of a systematic training in relationships, with 
the result that what he knows has no educational value. 
“Another body of whom the same question concerning Jonson’s 
comedy is asked may reply: “I do not remember the exact 
date, though I have seen it stated. But it was after the 
publication of the Faerie Queene and before Bacon’s Essays 
appeared. I happen to remember those dates, so Every Man 
in his Humour must have been produced betwen 1559 and 
1597.’ His answer is less exact; but it is more rational, and 
from the point of view of systematic knowledge of greater 
value.” 

There are, of course, a number of facts which must be 



178 


Educational Psychology 


known by rote, such as the tables, but a rational procedure 
in explaining them is the best method for remembering them 
and for future advance, as the methods employed in the 
best kindergartens have amply shewn. Some other things 
to be remembered have neither rhyme nor reason, such as 
English spelling; but whilst these must be learnt, they have 
in themselves no educational value, except as a means to 
some further end. Rational associations within an organised 
system of knowledge are the only kind of retentiveness worth 
educational consideration. It ought to be added that the 
systematic organisation of knowledge enables the material to 
be retained more readily, since each part of the system is 
retained by the combined suggestive power of all the rest. 
Moreover, as meaning is more readily assimilated than bare 
facts (as the work on retention of nonsense-syllables shews), 
and as the amount that can be retained in this way becomes 
incomparably greater, since a unit of meaning may contain 
many sub-units, the whole functioning as one without urt 
effort; it follows that fore practical purposes more complete 
organisation is equivalent to an increase of retentiveness. 
Every new generalisation or law increases one s power 
retention, provided that it is arrived at by considering t ie 
particulars; for the mere statement of the law or ru 
implicitly revives all the particulars. The question of retentive 
ness has been much obscured by the false analogies used in 
discussing the subject, all of them drawn from the physical 
world, such as ‘the store-house of the mind,’ imprinting 
on the memory* and so forth. All these, which are com 
paratively innocuous when we are considering physiological 
memory, are apt to lead to erroneous implications when true 

memory is discussed. 

When we turn to the other factors, namely the recording 

and the recovering, further light is thrown on the subject o 

the training of the memory. There is no doubt whatever 
that the ability to record is improvable by practice; this has 
been shewn experimentally and indeed is obvmus from genera 
experience. For it depends on factors which are largely sub 
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jective and under our control; namely on properly adjusted 
attention, rhythm, control of imagery, etc. and also on our 
acquired interests. A problem of considerable educational 
importance emerges at this point, namely whether the 
improved ability brought about in this way is purely specific, 
or whether it is of a general nature so that it can operate in 
spheres outside that in which the improvement has been 
acquired. As this question is not confined to memory alone, 
but concerns all the powers of the mind, it is considered in the 
next chapter on Mental Discipline. 

Finally, we have the third factor, namely, the capacity to 
recall what has been learnt. The name recollect which is 
usually given to this power is significant, for it calls attention 
to the dependence of memory on the will to learn. Recollec¬ 
tion is to be contrasted with the kind jof reminiscence which 
takes place in reverie, where we are relatively passive spectators 
of the flow of ideas. When, however, voluntary attention 
is concentrated on the details of an organised system of 
knowledge, those associations are recalled which are relevant 
to the particular subject thought about. So that the con¬ 
dition of recollection, in so far as it is not subjective, brings 
us back again to the organisation of our knowledge, which 
is likewise the condition of its retention. “Most men,” said 
William James, “have a good memory for facts connected 
with their own pursuits. The college athlete who remains a 
dunce at his books will astonish you by his knowledge of 
men’s ‘records’ in various feats and games, and will be a 
walking dictionary of sporting statistics. The reason is that 
he is constantly going over these things in his mind, and com¬ 
paring and making series of them. They form for him not 
so many odd facts, but a concept-system—so they stick. 
So the merchant remembers prices, the politician other 
politicians' speeches and votes, with a copiousness which 
amazes outsiders, but which the amounts of thinking they 
bestow on these subjects easily explains.” It is evident 
that the real ieason for the retentive memory in all these 
cases is the organisation of the facts brought about by an 
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intense interest in them. Putting it briefly, we may say that 
in the will to learn, and in the systematisation of our know¬ 
ledge, lies the secret of training the memory. In other words, 
there is no royal road to this goal, and instead of looking 
to specific exercises for this purpose we see that the proper 
method is to stimulate a desire for what is to be acquired, and 
to make our studies systematic. 

It is the universal custom amongst teachers to aid such 
systematisation by revising what has been taught. Without 
revision to consolidate and organise lessons there is little 
chance of remembering. An investigation has been made of 
the effects on retention of various meth ^ds of revision. A 
series of geography lessons was given to three classes of 
children of about eleven years of age whose school attainments 
and intelligence were about the same. One of the classes 
had a revision lesson at the end of the series, going over the 
notes, verifying places on maps and answering questions. 
The second revised their work by writing up their notes after 
consulting maps and asking questions of the teacher. In the 
third class some of the pupils prepared speeches after the 
manner of the Play Way and were cross-examined by their 
class-mates. A test, constructed on the lines of a mental 
test, which could be rigidly marked, shewed that the last 
method was superior to the other methods of revision. This 
conclusion of the superiority of oral composition can only be 
accepted for young children, where no doubt the interest of 
the method combined with the free activity of the pupils 
serves to explain the result. A similar investigation for older 
pupils would throw further light on the question of training of 

the memory. 

In the next chapter we consider the wider problem, indicated 
above, of training the mental faculties generally. 
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The Historical Idea of Mental Training or Discipline 

The conception of mental discipline is at least as old as Plato, 
as may be seen from the seventh book of the Republic, in 
which Socrates is represented as persuading Glaucon in the 
following manner: 

“And have you further observed that those who have a 
natural talent for calculation are generally sharp at every 
other kind of knowledge; and even the dull, if they have 
had an arithmetical training, although they may derive no 
other advantage from it, always become much sharper than 
they would otherwise have been?” 

“Very true,” he said. 

Later on a similar conclusion is reached about geometry: 

“The inhabitants of your fair city,” says Socrates, “should 
by all means learn geometry. Moreover the science has 
indirect effects which are not small.” 

“Of what kind?” he said. 

“There are the military advantages of which you spoke,” 

1 said; “and we know, of course, that the man who has 
studied geometry will be wholly and entirely superior to the 
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man who has not, with respect to the better apprehension 

of all subjects/’ 

“Yes, indeed,” he said, “there is an infinite difference 

between them.” 

As soon as he appreciates the point, Glaucon fully agrees 
with Socrates, that not only does a training in mathematics 
make man sharper at mathematics, but more acute in al' 
departments of knowledge. 

This notion of the indirect effects of education persisted 
throughout the centuries, for Bacon, in has essay on “Studies,” 
doubtless influenced by Plato, olso approved the doctrine, 
thus: “Nay, there is no stond or impediment in the wit, but 
may be wrought out by fit studies; like as diseases of the body 
may have appropriate exercises... So if a man’s wit be wander¬ 
ing, let him study the mathematics; for in demonstrations, 
if his wit be called away never so little, he must begin 
again. If has wit be note apt to distinguish or find 
differences, let him study lhe schoolmen; for they are splitters 

of hairs.” 

The training here, too, is assumed to be of a general nature 
rather than specific, in that the splitting of dialectical hairs is- 
thought to be a good preparation for enabling a man to split 
hairs of other sorts. 

Locke put the matter much more succinctly, I have 
mentioned mathematics as a way to settle in the mind a habit 
of reasoning closely and in train; not that I think it necessary 
that all men should be deep mathematicians, but that having 
got the way of reasoning, which that study brings the mind 
to, they might be able to transfer it to other parts of know¬ 
ledge as they shall have occasion.” There was a good deal of 
inconsistency in Locke’s views as to the effects of training, as 
he was largely guided by utilitarian considerations, maintain¬ 
ing in his Thoughts Concerning Education that mathematics 
should be studied for their great practical value. Nevertheless^ 
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the above statement may be taken as implying that the effects 
of training are of a general nature and not confined to the 
subject in which the training is received. 

This doctrine once known as that of ‘formal education’ 
rests on the view that the assumption underlying the thought 
of all the above quotations has a solid foundation. In the 
great controversy in England in the middle of the nineteenth 
century, concerning the claims of natural science and modern 
languages to be included in the school curriculum, the warfare 
raged chiefly round this doctrine. It was claimed by the 
adherents of the classical tradition that classics alone could 
furnish a liberal education, since they demanded a vigorous 
all-round exercise of the active, cognitive and aesthetic facul¬ 
ties. They rejected the view that knowledge which had 
practical utility, or which might be considered as leading up 
to a profession, could have any educative effect on the mind. 
The classics were “regarded primarily as a species of mental 
gymnastics, a method of developing the intellectual faculties, 
without reference to the permanent utility of the knowledge 
conveyed.” This seemed to carry with it the notion, from 
which the extreme supporters did not shrink, that it was a 
strong recommendation for these studies that they were dry 
and distasteful to the pupils. 

There was a firm belief all through the Victorian period 
that classics afforded a mental training or discipline superior 
to any which could be derived from other studies; and that 
mathematics occupied the second place. As Professor J.W. 
Adamson has pointed out, practices which have begun for one 
purpose often survive after the usefulness has diminished or 
disappeared; and in due course a doctrine is propounded 
which asserts the intrinsic excellence of such practices. The 
classics, from their long tradition in the schools, were defended 
on the ground that they strengthened the mind, to the 
exclusion of any intrinsic advantage attaching to their study. 
This is an admirable instance of the process of rationalisation. 
For the classics, and to a lesser extent the mathematics, were 
well-organised studies, whilst the new studies, especially 
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science, were not sufficiently developed to be available for 
school purposes. Hence it was easy to be mssled into think¬ 
ing that there was some special disciplinary value in the 
classics denied to other subjects of curriculum. 

Girls suffered equally with boys under the yoke of the 
tradition, as in several schools they did not, nor were they 
expected to, get beyond the Latin declensions and conjuga¬ 
tions, but the regime was defended on the ground that rote 
learning was such good mental training. The following actual 
dialogue between Royal Commissioners and a head mistress in 
the year 1866 illuminates the view: 

“Do you find any difficulty in adequately teaching to a 
girl of ordinary intelligence three languages, such as French, 
German and Latin?” 

“No; but then we confine ourselves to the elements of 
German and Latin, to the grammar of Latin, especially to 
the declensions and the verbs.” 

“With regard to Latin, does your experience lead you to 
attach importance to it as a means of preparing girls for 
the study of English or as a means of giving power to the 

mind?” 

“I think it is in every way an exclient mental training.” 

“You think Latin grammar a very useful instrument for 
that purpose?” 

“Yes.” 

“Do you find the girls learn it readily?” 

“As readily as they learn any grammar. Grammar is a 
difficult subject.” 

Other girls’ schools, at that period, taught German in 
place of Latin; but, lest one should imagine that this was due 

to superior enlightenment, a distinguished head mistress sai 

that the girls derived as much benefit as the boys, for “German, 
we think, answers the purpose of Latin, inasmuch as it has a 

complicated grammar.” 
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A head master propounded the theory much more bluntly, 
declaring that it did not matter a bit what you taught a boy 
provided that he thoroughly detested it. The object of 
teaching the classics was, in short, to give the pupil a ‘mental 
training' rather than any positive knowledge of the languages, 
for it was believed that a boy who knew Latin had obtained 
a master-key which he could apply to many a difficult lock 
besides. But tke supporters of the claims of natural science 
put forward similar views to justify their studies, one of the 
protagonists stating that “the student of natural science is 
likely to bring with him to the study of philosophy, or politics, 
or business, or his profession, whatever it may be, a more 
active and original mind, a sounder judgement and a clearer 
head, in consequence of his study.” 

We shall now examine the theory that the effects of train¬ 
ing in one sphere of activity can be, as Locke said, transferred 
to other different spheres; which as is now evident has at 
least the merit of respectable antiquity. Is the wisdom of the 
ages justified? 

Experimental Evidence 

Cause and effect are especially difficult to distinguish in 
this connection and are frequently confused one with the 
other. As Plato observed, those who are successful in certain 
branches of study or who have special aptitudes or abilities 
frequently have a better general capacity. Instead of the 
special skill, however, having produced a better general 
capacity it may simply be an expression of such original 
general power. Thus clever boys in English public schools 
were usually placed on the classical side and naturally did 
well there and afterwards, leading to the general belief amongst 
schoolmasters that there was some virtue in a classical training 
which fitted a boy to succeed in all departments of life. 

With the advent of experimental psychology certain 
methods were devised to cope with the problem and although 
they have not given an unambiguous answer, at all events 
they have helped us to realise more clearly the issues involved 
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and the great complexity of the subject. The earliest experi¬ 
ment of this nature is due to William James* He considered. 
but one aspect, namely, whether training in learning one type, 
of poetry would shorten the time taken to learn an entirely 
different kind of poetry. For eight successive days he Jearnt 
158 lines of poetry by Victor Hugo, the total time required 
being 132 minutes. Let us call this the test material or series. 
He then learnt the whole of the first book of Paradise Lost 
in “20 odd minutes daily for 38 days” shewing that he must 
have had astonishing powers of retentiveness. This constitutes: 
the practice material or series. Finally he tested himself 
on Victor Hugo’s poem again and found that for 158. 
additional lines, “divided exactly as on the former occasion,” 
he required 151 minutes for memorising. The loss in 
capacity was explained by the statement that he was 
“perceptibly fagged with other work at the time of the second 
batch of V. Hugo.” Quite apart from this explanation, it is 
evident that the experiment is too crude and could not be 
regarded as evidence for transfer of the effects of practice 
even if the final conditions had been more favourable and the 
result positive. The method, however, is serviceable and 
indicates the direction along with experimental evidence has 
been sought. 

Preliminary examination by the test material will hereafter 
be called taking the first cross-section, and the final test 
will be named the final cross-section. Any experiment on 
the transfer of the effects of training may be described as 
taking a first cross-section by means of suitable test series, 
then giving a certain amount of training by the practice series, 
and finally a second cross-section is taken by means of material 
similar to the first test series. 

In order to overcome the diffiulty of varying physical 
states and mood9 . which vitiates the experiment ot James, a 
refinement in procedure was introduced by Mr. H. Winch, 
namely, the method of equal ability groups. By dealing with 
numbers of individuals, if some are more fatigued others may 
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be fresher and so on. School children were divided into groups 
of equal ability in memory, which was tested by their accuracy 
in reproducing a historical passage. One of the teams was 
practised for a couple of weeks in learning poetry by heart; 
the other team had no practice of this sort. Finally the teams 
were combined, and a second cross-section was taken again 
by means of a historical passage. The practised group 
acpuitted themselves better than the untrained. 

Dr. W.G. Sleight introduced further refinements into the 
experiments, more especially in the statistical treatment of the 
results. The improvement of one equal ability group as com¬ 
pared with another, as a result of practice, is usually expressed 
as a percentage af the initial ability. Such percentages are, 
however, misleading, for the greater the skill already attained 
the more difficult does it become to make further improve¬ 
ment. To meet this difficulty the amount of improvement 
is usually calculated in units of standard deviation as was done 
in a similar case in the chapter on Observation. Another fact to 
be taken into account is that the first test itself gives a definite 
amount of training, which as our study of Habit Formation 
shewed is likely to be greater than any equivalent amount of 
subsequent training. In order to compensate for this, only the 
differential improvement of the trained group over the untrained 
should be considered in drawing inferences. 

An experiment was made no 84 girls of average age 12 
years 8 months, in three different schools. Each class was 
divided into four equal teams by different test series, arranged 
so as to be representative of the many different kinds of 
mental processes involved in memory, such as logical associa¬ 
tions, reproduction of meaning, verbal and spatial associations, 
etc., and immediate and delayed recall were taken into account. 
The division into four groups of the same average mark 
constituted the first cross-section. One group had no special 
training, but the other groups were practised as follows: 
group 2 learnt poetry heart; group 3 learnt ‘tables’ of 
various sorts; group 4 were trained intensively to reproduce 
the. meaning of prose passages. Unfortunately, neither ia 
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the preliminary tests nor in the practice was any distinction 
drawn between the habit factor and the memory factor, and 
as we have previously seen it is unreasonable to expect a 
training in learning ‘tables’ to influence the ability to repro¬ 
duce meanings. At the end of six weeks a second cross-section 
was taken, each trained group having been treated similarly 
in all respects as regards the technique of training. The con¬ 
clusion of the whole matter was that there was nothing in the 
final cross-section to warrant the assumption of a general 
memory training as the result of specific practice. The effects 
of ‘direct’ practice, as might have been expected, were found 
to be incomparably greater than the effects of indirect 
practice, and the latter did not last much beyond the period 
of practice. Six weeks, however, is not a very great time to 
influence general memory capacity, and the failure to dis¬ 
criminate between memory and habit makes the ,conclusions of 

doubtful value. 

Experiments have been performed to try the effect of 
practising to discriminate shades of one colour on the sub¬ 
sequent ability to discriminate between shades of another 
colour; and a clear transfer effect was shewn. 

Professors E.L. Thorndike and R.S. Woodworth made a 
variety of experiments to find out whether there was any trans 

fer effect of training in estimating areas, lengths and weights 
of various shapes and size, upon the ability to estimate areas, 
lengths and weights, similar in shape but different in size; 
different in shape but similar in size; and different in shape and 
size. Also, they tried to discover the influence of training m 
various forms of observation or perception upon slightly diffe¬ 
rent forms. They found that practice in estimating the areas 
of rectangles from 10 to 100 squre cms resulted in marke 
improvement. The improvement for areas of the same size 
but different shapes was 44 per cent as great; for areas o 
the same shape but larger, the improvement was only 30 per 
cent as much. For areas of different shape and different 

size the imptovement was 52 per cent as great. Training in 
estimating weights from 40 to 120 grams produced only 39 per 
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cent as much improvement in estimating weights from 120 
to 1,800 grams; whilst training in estimating lines from .5 to 
1.5 inches long (resulting in a reduction of error of 25 per cent 
of the original amount) produced no improvement in the 
estimation of lines 6 to 12 inches long. Training in perceiving 
words containing e and s yielded an improvement in the speed 
of perception of other letters of 39 per cent as much as in the 
ability specially trained, but an improvement in accuracy of 
only 25 percent as much. Training in perceiving English 
verbs yielded a reduction in time of nearly 21 per cent, and 
in omissions of 70 per cent; whereas the transferred effect in 
perceiving other parts of speech shewed a reduction in time 
of 3 per cent, but an increase in omissions of over 100 per 
cent. 

The general inference drawn by these observers may be 
given in their own words, since it dominated educational 
thought on the subject and is still widely accepted. “Improve¬ 
ment in any single mental function need not improve the 
ability in functions commonly colled by the same name. 
It may injure it. Improvement in any single mental function 
rarel) brings about equal improvement in any other function, 
no matter how similar, for the working of every mental 
function-group is conditioned by the nature of the data in 
each particular case.” They concluded further, that a there 
was some loss of function even with a very slight change in 
the material, and as this loss became greater the more unlike 
the material became, it is “fair to infer that there is always a 
point where the loss is complete.” 

Such a conclusion is very risky, unless it is assumed that a 
mental act is always a mathematical function of its object; 
and even then the inference is not certain, as two values may 
approach each other asymptotically. 

Results similar to those just considered have been found 
by other investigators. Elementary school children were 
practised in multiplying numbers in their heads, whilst the 
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first and second cross-sections were taken by means of stan- 
derdised arithmetic tests, cancellation tests, learning voca¬ 
bularies, etc. The second cross-section of the practised group, 
compared with equivalent control groups, shewed that the 
transferred effect was greatest in functions most closely related 
in content, and in functions where certain points of procedure 
were emphasised which were the ) same in the training series 
as in the test series. The gain from practice did not spread 
much to functions having little in common with the training 

either in content or procedure. 


Another set of school children were trained to read para¬ 
graphs rapidly, and immediately afterwards to answer ques¬ 
tions on what has been read, whereas the test material con¬ 
sisted of certain standardised reading tests and tests on the 
rapidity of perception of words, figures, etc. As before, the 
amount of transferred effect was small and depended on the 
similarity of the material and the method of scoring. Some 
of the transferred effect was due to better technique on the 
part of the pupils in dealing with tests, such as starting 
promptly, suppressing excitement, learning to reply under 
test conditions, etc. Hence it has been suggested that in 
future experiments the untrained control group should have 
practice in dealing with natural tests, in order to make the 
comparison fair. It ought to be added that in the last two 
investigations just cited the practice periods were not 
than two or three weeks; a most inadequate period on w ic 

to base conclusions. 


Other observers used as their practice material a co e 
of simple geometrical forms. The principle of the code was 
explained to a group of students who, having learnt it, pro¬ 
ceeded to transcribe prose passages into code symbols using 
their mental image as the key. For eleven days the group 
were practised for five minutes twice a day. The tes 
consisted of five different substitution tests, such as tran¬ 
scribing digits into code symbols, or substituting digi s or 
letters, etc. One of the tests was the reverse of the practice 
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material, consisting in transcribing code sentences into ordin¬ 
ary script. These tests a and similar ones were given before 
and after the eleven days’ practice both to this group and 
to a control group of students. No evidence in suppost of 
a transfer effect of the training was obtained. 

An attempt has been made to discover whether the method 
of learning used during the practice period makes any differ¬ 
ence to the transferred effects. For this purpose a simple 
code was constructed in which all the letters were represented 
by the figures 1 and 2, and was built up on a definite, simple 
plan. One group of students had the letters in irregular order, 
and code figures before them whilst writing, but did not know 
the plan, nor indeed that there was any plan. The other 
group had the plan explained to them and memorised it, 
transcribing from the memory of the structure. Both groups 
were practised for 20 minutes daily for 12 days in transcription. 
It is evident that one group had a mechanical task, requiring 
little intellectual effort; and the other a more rational task 
to perform, demanding concentrated attention. Each group 
had a preliminary test, the mechanical group in transcribing 
letters into digits and the rational in transcribing letters into 
a code. Similar tests were given at the end of the practice 
period. The experimenter concluded that a rational method 
of learning, involving the higher mental processes to a greater 
degree, yields a more definite transfer effect of training. 

Some recent experimental work has been performed in 
which both the tasks for training and those for testing involved 
simple mechanical dexterity of the kind employed in factories. 
The subjects, who were adults about to go into industry, 
were paid both for improvement shewn in the tests and in 
the practice. As a result of a fortnight’s daily practice for six 
hours a day in a very simple mechanical task no significant 
difference between the practice and the control group was 
found. The cultivation of one kind of manual skill does not 
seem to improve others of a very similar kind. 

There is one obvious objection that may be taken to the 
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experiments described up to this point. All pronounced mental 
change is subject to a law of inertia so that the results are 
not immediately apparent, but take time to manifest themselves. 
By this is meant not only the obvious fact that time is 
required for practice but also, and more important still, that 
time is wanted in the intervals of practice and subsequently 
in order that the effects of training may be displayed. During 
such intervals some change is going on the unconscious mind, 
whereby a better organisation of our experiences is assured 
and they are more firmly knit into the fabric of our mental 
life. This is true of bodily equally with mental activities so 
that, as it has been well said, we learn to skate in the summer 
and to swim in the winter. The results of effective training 
cannot be forced. 


Again, objection has been urged against the artificiality of 
the experiments on the ground that the persons, however well 
inclined, take, only a passing interest in the matter, and so 
the effects of the ‘special training are sure to be negligible. 
It has been rightly insisted that in order to demonstrate the 
results of education we should try to evaluate the effects which 
are produced by the actual studies carried on in the school¬ 
room in a normal fashion, instead of substituting artificial 
tasks under laboratory conditions. There is much force ' n * 
criticisms and an attempt to meet them has been ma e y 
Professor Thorndike, who is again to the front in these 
researches, by an elaborate statistical investigation. c 
examined over eight thousand pupils in high school in 1 
towns, between the ages of fifteen to eighteen. The first cross 
section was taken by the teachers and consisted o a sen 
composite tests of intelligence of various kinds, chie y aim 
at measuring the abilities employed in language and mat em 
tics, but not confined to these. The final cross-section was 

taken by similar tests exactly one year later, so as to 1S ®°J 
the difference made by a year’s ordinary schooling 
abilities examined by the tests. In order to e imina 
differences of practice value of the tests themselves, cct a 
schools employed the tests in their final cross-section which 
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were used in taking the first cross-section in other schools, and 
vice versa. A record was made of the school subjects studied 
by the pupils and the gains made in the test were put into rela¬ 
tion with the subjects studied. Thus the pupils who studied 
English, history, geometry and Latin (say) were compared with 
those who normally studied English, history, geometry and 
shop-work. “If other factors . . . are properly equalised or 
allowed for, the difference in gain represents the difference 
between Latin and shop-work, as taught in these schools, in 
general training or disciplinary value.” 

The list of subjects studied by the pupils would appal any 

but an American teacher as they ranged over modern drama, 

community civics, algebra, Greek, horticulture and radio. 

We learn also, to our dismay, that amongst a thousand pupils 

in one town there were over seven hundred different pro- 

grammmes of work. However, when we have recovered from 

all this, we find that the average gain in marks in the tests for 

the year was 23 (these marks being standardied so as to be of 

equal value at all points of the scale) of which it was estimated 

that about 12 were due to special practice in the tests, leaving 

1 I as the gain due to maturity and the disciplinary effect of 

the year’s schooling. Seeing that there was a greater gain by 

the bare practice of taking the tests once, than was due both to 

maturity and training combined, these figures gave little 

positive support to the doctrine of transferred effects. The 

final result shewed that there was a positive relation between 

the presence of French or chemistry in a pupil’s programme 

and gain in the tests, and a negative relation between the 

presence of cooking and sewing in a pupil’s programme and 

gain in the tests. Some subjects, such as Spanish and English, 

shewed neither gain nor loss. To the positive side also belong 

trigonometry, physics, Latin, mathematics and history, in the 

order given, and to the negative side, drawing, business, 

civics, biology, stenography and economics in decreasing 

order of merit. It is gratifying to learn that it is bad to learn 

stenography and business in school; and economics and 
• • _ 

civics are also not above suspicion, if these statistical results 
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are of any value. Though why English should have no effect 
at all is difficult to fathom, unless the secret lies in the way 
in which it was taught in these schools. An account of 
other experiments dealing with different aspects of the matter 
will be found in the author’s book, The Mind and its Body. 

Interpretation of the Experiments 

It is now time to make some attempt to evaluate the evidence, 
which at first sight appears to be very conflicting. The 
currently accepted doctrine concerning the indirect effects of 
training is based on the following analysis. Both the test series 
and the practice series are believed to contain common 
elements of form or material or both, and these common 
elements may be called objective identities. There can also be 
identity of procedure or attitude in coping with the various 
problems, by which is meant an identity in the methods or 
technique emploped in learning, in dispositions, modes of 
directing the attention or utilising rhythem, control of mental 
imagery and so forth. In contrast with the former identities 
these may be distinguished as subjective identities, being more 
or less under the subject’s control. 

Now it has been asserted repeatedly that, in all experimental 
cases where transference of the effects of training has been 
found to take place, an essential condition is the occurrence 
of identical elements of one or both, categories, which the 
subject makes use of consciously or unwittingly. In the experi¬ 
ments on memorising estimating lengths, using codes, and 
the like the identical objective factors are said to be obvious. 
The curious cases of transference of effects in discriminating 
colours as a result of training in distinguishing musical tones, 
etc. are said to be explicable by the presence of identica 
subjective factors, such as better modes of directing the atten 
tion or avoiding distractions. But whilst common factors are 
a necessary condition they are not by themselves sufficient, or 
it is agued that the common elements must be separable from 
the complexes in which they occur if transfer of effects is to 
take place. As this process of disintegration can never be 
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complete there must always be some loss in the transferred 
-effect, as was indeed noticed in many of the experimental 
results previously considered. Some observers have pointed 
out that certain common factors tend to facilitate the acquisi¬ 
tion of a new activity whilst others interfere with it, and any 
transference is due to a balance between them. 

A modified from of the identity theory is a refinement of 
the view of facilitation and interference. Improvement in any 
mode of activity is considered to be due to the selection and 
weeding out of elemental abilities. When a new form of activity 
is undertaken the so-called elemental abilities are regrouped. 
In so far as the individual recognises ihe similarity or partial 
identity between the two activities, the elimination of the 
unnecessary elementary abilities and the regrouping of the 
others is more likely to occur. The analogy of a football side 
is used to explain this, where improved play may be due to 
greater unity of action. If a new team is constituted with a 
proportion of players from the old team, there will only be 
transfer of the impovement provided that the new side shakes 
down into good team work. 

On the whole, the accepted view amongst experimenters is 
that identical subjective factors play the more important part, 
and these being given, differences in the material are of rela¬ 
tively little significance in hindering the transferred effect; 
which may take place in spite of great objective differences. 
The importance of the subjective factors has been well illus¬ 
trated in an investigation on school children conducted by 
Professor C.H. Judd. Two groups of boys were dealt with, and 
one was given a theoretical explanation of the refraction of 
light, whilst the other was left ignorant of the principle. The 
groups were practised in aiming with a dart at a target, seen at 
an angle, under twelve inches of water, and both groups did 
equally well. Theoretical knowledge of the law of refraction 
<3id not seem to be a substitute for the necessary practical skill. 
Then the conditions were changed and the depth of the water 
was reduced from 12 to 4 inches. A marked difference was 
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no\y manifested, for the boys win were ignorant of the prin¬ 
ciple of refraction were not aided much in coping with the 
new situation by their previously acquired practical skill. 
On the other hand, the boys who knew the principle fitted 
themselves to the new conditions very rapidly. The sub¬ 
jective control of their movements, made possible by their 
theoretical knowledge, helped to secure effective transfer of 
the effects of training. It will be remembered that similar 
results were obtained in the previously quoted experiments 
on the different methods of learning. For, where a rational 
procedure was employed there was more evidence of trans¬ 
ference. This provides experimental evidence, if that were 
necessary, that rule of thumb methods are deviod of general 
educative value. 


There is one function which is common to all mental 1 
processes, however different. In considering such activities 
as remembering, imagining, perceiving, reasoning and the like* 
it is popularly supposed that the mental activities are diverse* 
whilst the objects referred to in the various acts are the same. 
But there is no ground for believing in diverse kinds of mental 
activity; on the contrary, when the supposed faculties are 
thought to be different it will always be found that there are 
differences in the nature of the objects apprehended. The 
subjective activity involved is in all cases the same, namely* 
the act of attention. So that here we have, for what it is- 


worth, a function which is common to all mental processes* 
and it is impossible that any real training can take place 
without mental activity. No doubt facility of attention depen $ 
on the content attended to, and to that extent attention is 
specific. Experiments such as we have considered conducte 
for a period of days, weeks, or even a year, can hardly e 
expected to shew the influence of better adapted attention in 
yielding a better all round calibre of mind. At this point we 
seem to approach the limits of the experimental metho 
in dealing with the problem of the permanent effects o 
education on general capacity, and we are compelled to all 
back on the evidence of experience. It seems incredible that 


in 
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■years of [training with suitable intellectual material, adapted 
at each stage to the interest and capacity of the pupil, should 
fail to produce better all round capacity. Whether the results 
are measurable is another story; and the question is only 
confused by experiments if the attempt is made to estimate 
intellectual calibre without regarded to subjective preference or 
interests. 

But, if the experimental method has tended to narrow the 
issue unduly, the interpretation of the experimental results has 
made matters worse. All reference to common elements, 
factors, and everything of that sort, is psychological atavism. 
It is an attempt to breathe the breath of life into the dry 
bones of mental atomism. But these bones cannot live, for 
in place of a collection of disconnected elements somehow 
reduced to order by subsequent processes, a psychology which 
knows its own business out to assert that continuity and 
form are present frorr» the very beginning of conscious life. 
The whole argument of this book, up to the present chapter, 
has been a prolonged protest against the attempt to deal 
with ideas, images, sensations, etc. as though they consisted 
of isolated bits of mental furniture. Our conception of the 
continuity of the mental stream is equally valid for movements, 
and it is erroneous to suppose that a bodily habit, for 
instance, can be formed by the union of previously disconnect¬ 
ed movements. No amount of “shaking down into team 
work” can account for the unity of action observable in a 
habit, if we suppose that the movements were originally 
disconnected. 

New Evidence and Different Interpretations 
The whole question of the effects of training has been gi^en 
a new turn by the researches of the Gestalt psychologists 
It is rightly assumed, by this school, that a psychological or 
experienced whole is something more than a mere sum of its 
parts, in fact it may even stand in opposition to some of its 
parts. Thus an ape soon learns to secure a banana out of his 
•reach, beyond the bars of his cage, by dragging it to himself 
'with a stick. If, now, the food is placed in view of the ape in 
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a drawer, with one of its sides missing, so placed that the open 
side is farthest from the bars of the cage, the animal tries to 
drag the food towards itself, bat is prevented by the back of 
the drawer. Professor W. Kohler who has observed the pheno¬ 
menon very carefully, noticed that the more intelligent aps, 
after groping vainly for some time, suddenly changed their 
tactics, and pushed the food away from themselves out of tho 
drawer and then round it towards themselves, in a smooth 
continuous curve. The less intelligent animals required the 
drawer to be turned, so that the open end pointed more or less 
to the side, before they could grasp the situation. That ‘part’ 
of the solution of the problem, which consists in pushing 
the food away, is not only in conflict with the instincts and 
previous training of the animal, but, regarded by itself, is in 
opposition to the problem of securing the food. We must 
abandon the notion of separate elements or parts, and in order 
to understand behaviour in which ends are attained indirectly, 
by making detours which in themselves are in conflict with the 
ends sought, we must assume that the whole situation has a 
certain configuration or shape. The solution of the problem 
only occurs when insight into the configuration is possible. 

It is usual to talk of a flash of insignt, and rightly so, for it has 
been shewn repeatedly that a true solution is always a sudden 
phenomenon, sharply constrasted with the blind groping due to 
trial and error. The more one contemplates it, the more one 
realises, that the situation of the ape with the stick and the 
desired prize resembles that of a man with a pencil and a 
problem to be solved. 

When the open side of the drawer in the above experiments 
is farthest away from the bars of the cage, its position wit 
respect to the body of the animal may be described as 1 * 

but some of the apes do not achieve insight into the configura¬ 
tion unless the open side is turned more towards the body, 
into the position 135° or even 90°. Now it was found that, 
if the animal succeeds in solving the problem in one of t o 
easier positions, it will subsequently transfer the solution to 

the more difficult position. One of the less intelligent apes. 
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proved quite unable to secure the food either in the position 
180° or 135° but was successful at 90°. Immediately after¬ 
wards, when the position 135° was again tried, it achieved a 
prompt solution, and after that a solution at 180°. A month 
later, an unhesitating solution was accomplished at 180° at 
the verv first trial. The interest in securing food, especially 
bananas, is no doubt a very powerful motive for these animals, 
sharpening their insight into the problem. But, unless we 
assume that schoolboys have less wit than apes, it would be 
a sad confession of impotence to believe that there can be 
no course of study sufficiently tempting to enable them to 
attain insight into situations other than those in which they 
are trained. Possibly the absence of general capacity, which 
used to be so much deplored, may be due to a lack of interest 
in school studies, so that the effects of school training depend 
to a great extent on stimulating interest in what is learnt. 
Bacon was not so far out when he asserted that ‘impediments 
in the wit may be wrought out by fit studies,’ but only on the 
condition that we interpret ‘fit’ tj mean those that are fitted 
to appeal to the interest or aspiration of the pupils. 

Just as a melody is something more than a mere series of 
notes, or a sentence something different from a mere collection 
of words, so a problem is a different thing from the parts or 
elements into which it may be analysed; it is a unitary whole. 
When a person, or an animal, learns to respond to a given 
situation, what determines his behaviour cannot be regarded 
as the elements of the situation, but must be viewed a insight 
into the meaning of the configuration as an integral whole. 
Professor Kohler has indeed changed the whole problem, by 
demonstrating the fact that insight into the relations within a 
configuration is the only means of securing effective general 
training. 

The experiments which he has devised are extremely simple 
in their application. An animal is confronted with two situa¬ 
tions and is trained to seek food with respect to one of them. 
Let us call the situation which the animal seeks the ‘positive’ 
and the one which he is trained to ignore the ‘negative.’ 



200 


Educational Psychology 


The animal is taught, let us say, to select the brighter of two 
greys, which may be easily done by placing equal quantities 
of food on two adjacent papers of these colours; and if he 
chooses the positive colour he is allowed to eat, if not he is 
chased away. The procedure is carried out, as long as neces¬ 
sary, with the colours in different positions until the animal 
unhesitatingly chooses the positive colour. This constitutes 
our old practice series. When the training has been brought 
to a successful issue a test series is given. This time the 
‘positive' colour is retained, but the ‘negative’ is replaced 
by a grey which is brighter than the positive of the test series, 
and which may be called ‘neutral,’ since it has not appeared 
in the training series at all. 

On the view that considers that transfer of the effects 
of training takes place in response to identical elements, or 
factors, in the new situation, we should expect the animal to 
choose the positive colour, as nothing can 'be more identical 
with itself than the same colour. 

But four stupid hens observed by Professor Kohler refused 
to lend support to the theory, as they chose the neutral tint 
in fifty-nine tests out of eighty-five. Our intelligent friends 
the apes chose a neutral-coloured box containing food practi¬ 
cally every time; and a child who had been trained to select 
a certain positive box containing sweets, without making any 
false selection, a couple of days later invariably and unhesi¬ 
tatingly chose the neutral box. Educational psychologists, 
unlike the child and the clever animals, have chosen the 
identical elements in the training and test series, in order to 
account for the cases of transference of the effects of training: 
whereas, these experiments demonstrate that the choice is 
determined by the configuration or pattern of the situation, 
the animals responding to the relations between the colours in 
any particular situation. Obviously, they have acquired insight 
into the relations of a perceived situation, and this enables 
them to cope with a new situation, in which they definitely 
avoid the identical element and respond to the configuration. 

It is as though they recognise that the melody is the same 
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though some of the notes are different. Hence we may infer 
that, unless a take is carried out with insight into the 
configuration as a whole, the effects of training cannot be 
transferred. Otherwise the theory of mental discipline is 
sound enough, for the relations are universal, and insight into 
them places the individual at a standpoint from which he can 
view a new situation much more readily. We see also that 
training which consists of mere practice, however, prolonged, 
is not discipline, for the latter implies understanding. Valuable 
indirect confirmation in support of the view here taken has 
been provided by experiments on the establishment of 
conditioned reflexes. Professor Pavlov trained animals 
to respond, with fully formed reactions, to previously inade¬ 
quate stimuli. His experiments led him to the conclusion 
that “any stimulus, after it had become a conditioned stimulus, 
was generalised—that is to say, the conditioned reaction was 
provoked not only by the specially chosen stimulus, but by 
any other of the same type” (italics mine). If dogs and mice 
can respond to a generalised situation, it is preposterous to 
assert that this is impossible in the case of human beings. 

Ideals 

An important consideration has yet to be dealt with. In 
all mental processes, the material employed in exercising the 
activity can be considered from the point of view of its worth 
or value to the person. Experiments have been tried to dis¬ 
cover whether the habit of producing neat work in one school 
subject, say arithmetic, will result in an improvement in 
the neatness by the scholars in other school subjects, e.%. 
language or spelling papers. Although a great improvement 
was shewn in the arithmetic papers “the results were almost 
startling In their failure to shew the slightest improvement in 
language and spelling papers.” Another observer, however, 
by carefully cultivating a special regard for neatness on the 
part of the children, and enlisting their regard for its value, 

found that improvement was shewn in directions other than 
the one especially trained. 

A review of the evidence which has now been presented 
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leads us to realise that the whole problem of the effects-of 
training must be viewed from a different angle. We must 
turn from the sphere of psychology to the realm of ends. 
For, it immediate results are aimed at, without considering the 
ultimate aim of education, it is possible to acquire a high 
degree of particular skill without affecting general capacity. 
Where, on the other hand, an ideal is consciously pursued a 
motive is at work which is capable of changing the whole 
mental outlook, since it is of the nature of an ideal to engender 
a ‘divine discontent’ with whatever falls short of it. To 
revert to our original example, a training in mathematics may 
produce ex actness of thought in other departments of intel¬ 
lectual work, and a love of truth, provided that the training is 
of such a kind as to inculcate an ideal which the pupil values 
and strives to attain. Failing this, Glaucon’s observation 
that he had “hardly ever known a mathematician who was 
capable of reasoning” is likely to be repeated. In order to 
justify the universal tradition, which decrees thet everybody 
should be taught mathematics, modern mathematicians are 
taking the line that the Greek view of the object of such study 

is the correct one, namely, “to make more easy the vision of 

the idea of good.” As an eminent authority has well said, 
“Every great study is not only an end in itself, but also a 
means of crea'ing and sustaining a lofty habit of mind: and 
this purpose should be kept always in view throughout the 
teaching and learning of mathematics.” 


The following remarks made by a man who left the Univer 
sity and shortly afterwards was engaged as a missionary in 
the remote parts of Southern India, illuminate this point o 
view. “I entirely agree that Cambridge ought to provi e 
us with learning, practical ability and character. ow 
Cambridge entirely failed to give me anything directly useiui 

for my work. I learnt, for example, nothing whatever a ou 

South Indian devil-worship and demoniac possession, an 
of the many things which I did learn, hardly one is of any 

direct service ... And yet I have not a shadow of ill-feeling 

towards the University.... It is true that the learning 
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supplied by Cambridge is here almost useless. The knowledge 
of Greek may have no commercial value to a missionary; 
and yet the learning of Greek must have had a share in pro¬ 
ducing a frame of mind which find pleasure and satisfaction 
in mastering the intricacies of a language whose vocabulary 
is as large as that of Greek, and whose construction is as 
idiomatic as that of French. It is true that practical ability 
is not greatly fostered by the Secretaryship of many Cam¬ 
bridge societies. But after all, the ultimate problems of 
organisation are concerned much more with men than with 
figures and diagrams.” These pertinent observations help 
us to realise that there are other ways, than experiment and 
statistics, of evaluating the effects of education. 


All roads thus converge to the same point, and it is evident 
that the ultimate aim of effective training is a moral one, 
consisting in loyalty to ideals. A training which is confined 
solely to loyalty to an institution will not necessarily lead to 
moral conduct. The love of a school, because it is ours, or 


because it has a fine tradition and a long history, is no doubt 
a stage in moral growth; but only the first stage. If it stops 
at this point, the training is of limited value. The idea of 
honour, which is based on the approval or disapproval of a 
particular group of persons, is not necessarily a sound basis 
for moral conduct. Co-operation in games and playing for 
one’s side may indeed produce ideals of altruism and self- 
sacrifice in later years, but solely on the condition that the 
general tone of the school is sufficiently sound to make the 
pupils prize these as of exceeding worth. The motive must be 
allied to religion, or, at all events, rest on the conception of 
honour for honour’s sake if it is to affect a person’s whole 
outlook. By this means alone does ‘playing the game’ 


constitute a sound preparation for playing the game of living. 
If the ethos of the school is not in harmony with these ideals, 
very good team work is not incompatible with a subsequent 

narrow selfish outlook on life. 
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The child, even in early infancy, is decidedly active at times 
and his activity appears to be not altogether random and 
indifferent but motivated and directed toward some end. 
Waking in his crib, the infant may begin a series of activities 
that are not obviously elicited entirely by external situations. 
Activity is often sustained for a considerable period when 
nothing in the child’s surroundings seems to be responsible 
for it or sufficient to explain its unique character. We guess 
that the child wants food, but there was no food present to 
arouse the movements. Our guess is confirmed by the fact 
that of the various things we do or present none brings his 
exertions to a close except food. We must conclude that 
activity is sometimes initiated, directed and sustained by 
situations or conditions which arise within the child s 
organism. This, indeed, is conspicuously true, not only in 
childhood, but throughout life. Internal conditions are the 

main factors which initiate, direct and sustain our activities 

and strivings. Among the activities most significant to 
students of education are the strivings which result in team¬ 
ing, in the development of skills, habits of mind, habits o 
conduct, habits of emotional response. Our information, skill 
and character are in large measure developed through learning. 
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and basal to learning are the dynamic factors which initiate 

and sustain action and give it direction by determining what 

types of activities prove to be satisfying and what ones prove 
to be annoying. 

Definition of a Motive 

Any factor which initiates, directs and sustains activity 

we shall call a motive. To motivate activity is to arouse, 

sustain and direct it. Since we have defined a stimulus as 

anything that produces a response, a motive is always a 

stimulus. Many stimuli, however, do not sustain activity. 

A pin prick causes a reaction which promptly ends. You 

will note, however, that the reaction you make to a pin 

prick is usually a jerk or other action which removes the 

stimulus. The moment you jerk away, the pin no longer 

pricks. The pin may have broken the skin, however, and 

this injury is a painful stimulus which may persist. If it 

does, it is likely to initiate further action. It is as impulsive 

as it is persistent. It calls for further activity. In particular 

the stimulus calls for a type of further action which removes 

the stimulus. Now, this illustrates the main features of the 

kind of stimulus which we call a motive. The main facts 
are: 


1. The stimulus is persistent; it lasts for some time. 

2. The stimulus is annoying, uncomfortable, unpleasant; 
it disturbs one’s complacency. 

3. The annoying stimulus initiates action which is directed 
to remove the stimulus. 

4. Action thus motivated tends to persist, although it 

may be varied in character, until the annoying stimulus 
is removed. 

There are reasons for believing that behind all human 
activities of a persisting sort, behind those forms of activity 
which result in the acquisition of information, skills and 
habits of thought and conduct, we shall find motives: that 
is, stimuli which have some degree of persistency. Among the 
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more important of such motives are certain annoying internal 
conditions that may be termed cravings, urges, wants, forms 
of distress. While in an adult we find numberless wants, urges, 
irritations, desires and purposes which constitute motives, it 
is possible that all of these may be traced back to a number 
of more fundamental or primary cravings. It will be our 
purpose in this chapter to see whether this is the case and if 
so what are the original or primary factors which initiate, 
sustain and direct human activity. 

Characteristics of Motives and Cravings 

Before undertaking the inventory of the dominant cravings, 
an illustration of the nature and dynamic function of a typical 

sample may be given. 

Hunger 

The craving to secure food when hungry which has been 
studied in infants, adults and animals (by Wada and others) 
portrays the several features of a characteristic human want. 
First, there must be a stimulus of some sort to arouse the 
craving. The craving is not a condition which appears mysteri¬ 
ously; it is a definite reaction produced by a stimulus. In the 
case of the want for food, the stimulus is a complex of internal 
conditions of which one invariable symptom is a certain state 
of muscular activity in the upper part of the stomach. For 
this craving it happens that there is a particular name, hunger. 
Hunger, itself a response, is unpleasant and impulsive in 
character; it is clearly an urge satisfied by an end, namely the 
eating of food. When the craving comes on, the subject usually 
becomes restless; infants begin to squirm in their cribs, turn 
the face about, move the lips, and if these seeking activities 
are to no avail, crying may ensue. Adults engaged in sedentary 
work are likely to rise and move about: if asleep, they may 
twist and turn, often waking. Animals, which, like infants, 
have not acquired habits of directing their attention from the 
hunger urges, become restless, then actively begin to strive to 
secure food. If the end reaction, the eating, is long delayed 
the urge is accompanied by an unpleasant feeling as any man 
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will assert when dinner is late. Animals and infants under 
sharp delayed hunger will become violently active. Unsatisfied 
cravings, then, are usually unpleasant and highly productive 
of action, of strivings for relief. To secure the ends to which 
the urge directs—the eating of food in this in>tance—is 
satisfying and the restless yearning subsides. 

The Dynamic Role of the Craving 

While there are certain interesting facts concerning the things 
infants and animals instinctively do when activated by the 
food-seeking urge, such as the native ways of picking up, 
carrying to the mouth, sucking or chewing or ways of spitting 
or letting drool out when fed, the more important psychologi¬ 
cal factor is the craving itself and the way in which it 
motivates activity. Hunger is a powerful urge which persists 
as long as life and health. It is certainly a craving extensive 
in its influence on behaviour and learning. That it is continually 
at work in the life of animals is obvious and among men, 
despite our efforts to reduce its effects by adopting careful and 
regular habits of relief, it may still influence our lives pro¬ 
foundly. It dictates or interferes with the daily ordering of our 
tasks, it may influence our choice of residence or wife, it may 
be a motive, subtle and unsuspected, in actions which range 
from the choice of newspapers to the conquest of nations. 
How great the ramifications, how indirect the expressions of 
the hunger motive has never been fully disclosed. 

Cravings May Be Periodic or Persistent 

Hunger, it should be noted, tends to be periodic or recurrent; 

Jt appears and disa spears. It disappears, to be sure, when 
one has been fully fed. It may show a periodic character 
without wholly disappearing when not satisfied. Careful 
o servations have showo that it becomes more acute at more 
or less regular intervals. Some other urges show periodicity 
oxer a wider scale. The best illustration is the sex urge which 
in some animals appears only at a certain season, persists in 

th active stage for a time and then subsides entirely. At 

e extreme, probably, is such a craving as the “desire for 
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approval” which substantially every one experiences all of the 
time, although even it may be more acute at some times than 
at others. Cravings or motives, then, always characterized by 
some degree of persistence, are usually periodic or intermittent 
in appearance. 

To describe the same or nearly the same facts, other 
writers have used various terms such as preparatory reaction, 
impulse, interest, desire, motive, tendency to action, drive, 
determining tendency. Although we shall use mainly the terms 
craving, want, urge or motive, the others may be employed 
at times as essentially equivalent. 


Age the Dominant Cravings Native or Acquired 

The food-seeking urge, used for the purpose of illustration, 

is certainly native. It is found universally and appears at birth; 

it could not be acquired, although all sorts of activities may 

be learned by means of which this craving is afforded relief. 
Other fairly strong urges appear, however, which at first sight 
seem clearly to be acquired. Consider a man who has become 
accustomed to smoking a cigar after dinner. When the meal 
is over, the urge to smoke becomes active. It is a persisting, 
annoying stimulus. If the supply of cigars is unexpectedly 
exhausted, the annoyance of deprivation is usually evident. 
The craving may become very strong. The victim becoming 
increasingly restless may at length jam on his hat to walk 
several blocks to the store in order, as we may say, to 
“satisfy his habit.” So with other types of acquired activities 
the paper at breakfast, the afternoon nap, tea or tennis, the 
Saturday night trip to the motives-once they are habituated, 
the proper setting arouses the urge. Smoking or reading the 
newspaper is obviously acquired. Hence it would seem 
necessary to admit that many urges are learned. Some students, 
however-notably McDougall-are unwilling to make this 
blunt admission. True, they may agree that smoking is acquired 
and that it embraces a craving, but they insist on a deeper 
inquiiy. H >w happened it that the man began to smoke. An 
S ’,1, is determined, titty brlie.e it will be found 
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that the habit was initiated and sustained because it satisfied 
some other native craving. All habits, in a phrase, are born 
of instinctive cravings and live as their servants. 

Before this view can be adequately appraised the main 
human cravings must b; marshalled before us. But as this is 
being done, we shall encounter difficulties in deciding whether 
some are native and primary, or secondary and acquired. Such 
cravings, as tfnse for a smoke or for a game of bridge, we 
shall disregard—they are not primary and not nearly universal 
in the human species. We shall confine ourselves to those that 
seem to be universal; those that prevail everywhere. Univer¬ 
sality is not, however, conclusive evidence of nativeness. In 
some instances it will be impossible to tell whether the urge 
is native and primary or not. Merely 10 know that certain 
traits are universal characteristics of humanity, however, is 
in itself interesting and practically important in connection 
with motivation. In the list to be presented shortly, a number 
of cravings generally believed to be at least universal, and by- 
many, both universal and instinctive, will be presented with 

comments as to the likelihood that the trait possesses one or 
both characteristics. 


Cravings Resulting From Organic Conditions 

In the fir^t group are a number of urges which are primarily 

aroused by organic conditions. Some are not aroused exclusively 

by inner conditions since external situations also exert more 

or less influence. Hunger, for example, primarily a response 

to organic conditions, is intensified by the sight and smell of 

food and reduced by unpleasant visions and odors. It is„ 

however, difficult to activate real hunger except when a certain 

organic condition prevails in some degree. Usually such an 

inner state is the primary stimulus to which the urge is a 
response. 


The main cravings of this type must be described in a 

phrase, since for some of them we have no individual 
names: 
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1. Hunger: the craving for food when hungry. 

2. Thirst: the craving for drink when thirsty. 

3. The craving for air when breathing is difficult or air 
inadequate. 

4. The craving for rest when fatigued or sick. 

5. The craving for sleep when drowsy. 

6. The craving for warmth when cold. 

7. The craving for coolness when overheated. 

8. The craving for action when well and rested. 

9. The cravings of sex when sexually aroused. 

10. The urge to escape when frightened or injured. 

11. The urge to get rid of painful and disagreeable 

substances or conditions. 

# 

Relative Strengths of the Several Organic Cravings 
To appraise the several organic urges in terms of their 
insistence when unsatisfied, in terms of the roles which they 
play in habit formation or in terms of the good or evil, 
individual and social, resulting from such adjustments is a 
difficult task. While admitting that the sex impulses possess 

great strength and importance, psychologists are generally of 

the opinion that certain persons like Freud and his followers 
have given it an exaggerated potency. While the origin of life 
depends upon sex impulses, life itself is more than sex. Hunger, 
thirst and impulses to secure air and warmth are, so far as 
living is concerned, equally insistent and probably equally 
influential in determining the course of life’s endeavours. 
Recent experimental investigations of the relative strengths of 
different urges in animals (by Moss, Simmons and Tsai) at 

least, show the urge of hunger to be a more powerful motive 

than the urge of sex. Among human beings, marital relation¬ 
ship is broader then sex; there are problems of food and 
shelter, activity and rest, sympathy and parental labours, that 

require adjustment and may result in compatibility or lack of 
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it. That thwarting of the sex impulse appears to be so 
conspicuous a source of difficulty in civilized life is the result, 
not solely of the strength of these drives, but partly of the 
frequency with which they are aroused only to be inhibited. 
Delayed marriage together with the insinuations of shame and 
indecency and social taboos provide the soil in which 
perverted and distorted habits of body and mind may grow 
from entirely decent but persistent impulses. Better under¬ 
standing and better management is required for the mating 
impulses which are in themselves but one of many native 
drives, and no more shameful, no more insistent and probably 
no more powerful than others. 

The Importance of the Organic Urges 

That these organic cravings are native in man is almost 
unanimously agreed by competent students. There is a 
consensus of opinion, too, that such cravings are potent sources 
of human strivings, Men will go to great extremes to satisfy 
the urges of hunger, thirst, sex and other organic needs. Under 
acute heat, suffocation or thirst activities for relief may attain 
the level of violence. The traveler lost in the snow or the 
unrelieved solidier may give way to the impulse to sleep even if 
death is the probable result. The sex impulse, fully activated, 
may overcome ideals of propriety and the fears of disgrace or 
punishment. According to the views of some, the main goal of 
human conduct to which our innate urges impel us is the 
attainment of a condition of organic comfort and the 
avoidance of organic distress. To some who hold this view, 
many or all our daily endeavors, our intellectual, athletic, 
avocational and vocational pursuits, are conceived of as 
strivings to achieve these ends. Our multiform activities, per¬ 
sonal and social, are initiated and sustained in the service of 
our organic cravings. 

Like the animals, among which these motives are more 
obviously paramount, men in general do not necessarily 
realize—indeed, probably rarely do understand—the forces 
which determine their conduct. As the influences which deter¬ 
mine the distribution and control of the circulation of the 
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blood are ascertained only by dint of extensive research, so the 
factors which occasion and control human conduct in everyday 
life are disclosed only by diligent and skilled study. If the 
statement, then, that human activities are primarily, or even 
extensively enlisted in the services of organic welfare is a 
surprise to the average man and appears to be rather un¬ 
complimentary to him, it need not on that account be 
incorrect. 

Summary 

There can be not doubt on several points. First, that many 
impulses and cravings are based upon native organic reactions, 
second, that such urges and efforts are important springs of 
human activity in the everyday life of both adults and children, 
and third, that innumerable habits based upon these drives are 
formed—habits of which the initiating and sustaining forces 
may not be recognized by the one who possesses them. 

The view that the organic cravings are the sole or even the 
main springs of human action is a problem to which 
consideration should now be given. 

Other Strong Motives 

The illustrious William James, about 1890, stated that a human 
being inherits a large number of instincts, that is, unlearned 
modes of response, and that every instinct is the equivalent of 
a fundamental and insistent urge or impulse. His view was that 
certain situations would produce what has since been called a 
“preparatory response” or “condition of readiness” in the 
organs involved in an instinctive reaction. The “ready,” pre¬ 
pared,” or partially active state is the source of the impulse or 
craving and therefore a motive. Being in a condition ready to 
sneeze, grasp an object or what not, one finds oneself strongly 
motivated to complete or “consummate” the full response. 
“Consummating” the response really means removing the 
stimulus. If the sneeze for example, is held up, the stimulus 
may persist and the impulse becomes intense. The motive 
persists until it is relieved, that is until the stimulus is removed 
or side tracked by some other more intense craving. In all 
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respects, then, the impulse or motive in the case of an instinc¬ 
tive reaction is comparable to hunger. The impulse, itself a 
response, is a stimulus which persists until removed. 

Such persisting impulses satisfy the definition of a motive as 
stated earlier. 

Since ! 890. studies of the development of behaviour in 

children have shown that many forms of response, believed 

by James to be largely the results of the inner growth of 

stimulus-response mechanisms, are really largely acquired. 

Instincts appear to be fewer in number and less definite in 

organization than was then assumed. As was pointed out, 

relatively few complex forms of overt behaviour are entirely 

native. Many of the instincts enumerated by James may be 

largely acquired. The main question now debated is to what 

extent various forms of behaviour which appear universally in 

human beings represent the outgrowth of native forms of 

response and which are entirely acquired as the result of 

common forms of experience and training. The best way 

to approach the problem is to consider the case of each 

of several forms of behaviour concerning which opinions 
differ. 

In taking up several of the forms of behaviour which are 

found almost universally in human beings, we should realize 

that we are grouping together a number of particular reactions 

and not dealing with specific acts. Such a grouping is made for 

convenience. In each group will be included many reactions 

which have some characteristics in common. This common 

characteristic, for convenience, may be described by a name or 

phrase. The characteristic features under which we shall classify 

groups of reactions will be the “common” impulse, craving or 

urge. A representative but not an exhaustive list of such urges 
follows: 

1. The craving to acquire, collect and hoard. 

2. The craving to excel and succeed—the “mastery 
impulse.” 
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3. The urge to first persistent interference. 

4. The urge to fight for its own sake—pugnacious 
impulse. 

5. The urge to be submissive. 

6. The craving to secure sympathy. 

7. The urge to hunt and destroy. 

8. The urge to relieve suffering—“impulse of sympathy.” 

9. The urge to care for and protect children—“parental 
impulse.” 

10. The craving for companionship—“gregarious 

' impulse.” 

11. The craving for social approval. 

The Craving to Acquire 

The child trends to approach objects which attract his 
attention, pick them up and cling to them. Often he carries 
them away to some place of storage. By some it is believed 
that this tendency to acquire or even to collect and hoard is 
instinctive and primary. It is believed that, in the presence 
of such objects, urges to seize and accumulate are aroused as 
instinctively as in the squirrel, and that to carry out such 
acts is gratifying like the appeasing of hunger. Quite 
apart from the value the objects collected may have as 
food or implements and the like, there is satisfaction in 
consummating the mere urge to acquire things once it is 
aroused. 


• In our survey of instinctive reactions in the preceding: 
chapter we found that the infant very early reaches for 
and grasps various kinds of objects which are carried to 
the mouth or variously manipulated. The Gesell behaviour 
schedule shows a progressive series of elaborations, refinements 


and extensions of these grasping reactions. We found reason 
to believe that starting in simple and crude acts, the acquisitive 
reactions develop as a joint product of heredity and experience. 
If an infant shows grasping reactions from the first, and 
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continues vigorously to extend his acquisitive abilities best to 
suit his conquest of his particular environment, are we likely to 
be misleading if we say that a human being is a grasping, 
acquisitive person from the beginning? That is what we 
mean when we say he possesses native tendencies to 
acquire. 

According to this view, the urge to collect and hoard in a 
world of attractive objects becomes constantly aroused. The 
child collects at first bits of coloured twine or paper, cigar 
bands, stamps, pictures, trinkets of all sorts, as an adult he 
may collect other things—rugs, hunting implements or books— 
but the same sort of urge is present and the same sort of 
satisfaction in getting and keeping is secured. Man, then, 
according to this view may be described as instinctively an 
acquisitive animal, the urge merely to have and hold 
characterizes his life. 

The Urge to Excel and Succeed—The Mastery Impulses 
The urge to excel and succeed may be sub-divided into several, 
such as the urge to overcome opposition, to resist domination 
by other persons, to dominate or master things, to dominate 
other people, to excel a rival and to achieve success in under¬ 
takings. Certain phases of the urge merit brief deception. 

(a) The Urge to Overcome Opposition and Obstruction 
It is characteristic of children and adults to desire to go about 
their business without interference. Any kind of obstruction 
tends to arouse vigorous activity directed toward the removal 
of the obstacle. This is apparent soon after birth. A newborn 
infant can be enraged by interfering with his movements. A 
child’s toy which will not work, a door which will not open, a 
block of wood which will not split, a thicket which will not 
permit passage all such impediments provoke impulses and 
acts to overcome them. So commands and restrictions, in so 
far as they interfere with activities under way, tend to arouse 
resistance. 

The tendency to overcome obstructions and interference 
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was shown in an interesting way in a laboratory experiment 
<by Morgan) in which a subject engaged in the task of type¬ 
writing was subjected to a number of distractions, such as the 
sounds of buzzers and bells, or sudden change in illumination. 
He was at once aroused to overcome such interferences. His 
pulse ran up, his brow was wrinkled, teeth were clenched, the 
keys were pounded harder than usual, and in most instances 
the typing was kept up to the average, although more energy 
than usual was consumed. 

{b) The Urge to Dominate People and Things 
The child not only resists interference and domination but he 
also likes his blocks to stay put, his horn to below, his dog to 
come when called, his playmates to follow orders. Even in 
infancy, a child may cry in rage when mechanical objects 
won’t do what is wanted. He likes to have his projects, 
whatever they may be, go through to a campletion success¬ 
fully. To succeed in any undertaking is instrinsically satisfying. 
This phase of the urge to succeed is often called the “mastery 
impulse. Adults show evidence of this urge in innumerable 
directions. To climb an imposing tree or chop one down, to 
breast a strong current, to “break” a spirited horse, to ascend 
a steep hill “on high,” to lift a huge weight, to down a worthy 
opponent in wrestling, to solve a knotty problem, to swing a 
big deal or boss a crew of men, are particular ways in which 
the urge may find gratification. 

<c) The Urge to Excel a Rival 

A keenly satisfying form of behaviour consists in the excelling 
of a rival. Man keenly loves competition. The gratification of 
outdoing a competitor is one of the mainsprings of interest in 
ganies and sports of all sorts—chess, bridge, tag, baseball, 
tennis. This urge operates from early childhood to the end of 
life. It takes uncounted forms; in practically any activity, 
the presence of another who may be taken (even if he is 
unaware of it) as a competitor adds zest to the work and 
elicits greater efforts from the worker. How effective 'the 
urge is when activated in this way will be disclosed in some 

detail later. 
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(c) The Urge to Succeed , in General 

The craving for success, in all of its manifold forms, is one of 
the most interesting and important human urges. However 
humble or trivial the activity may be, if one is demonstrably a 
success—that is, if he can overcome the difficulties in the 
task, can master the situation and excel his accepted iivuls— 
one of the keenest human gratifications is realized. These facts 
appeared interestingly in a study (by Meek) of the first efforts 
of children, three to five years of age, to learn to identify 
certain printed words. Some succeeded quickly in mastering 
the first lesson but a few failed completely. Those who 
succeeded came back to the lesson happily on the second day. 
Those who failed were less eager, and after a few further 
failures were exceedingly reluctant, sometimes testifying to 
other more important engagements or hiding behind the piano. 
They hated this task which brought them failure even when 
they were praised for their efforts or otherwise rewarded. Some 
who were coaxed back, were skillfully shown how to attack the 
learning of the words. They succeeded. Next day, success 
again, and soon an entirely new attitude, a happy and eager 
interest in the learning tasks. Nothing makes functioning 
more satisfying than success, nothing stimulates further efforts 
to achieve like success. We do not like difficulties except as 
they provide opportunities for success. What we crave is to 
overcome difficulties successfully. 

Fighting to Overcome Interference 

The tendency to overcome obstructions to, or interference with, 
an activity under way is a close kine of the impulse to seek 
domination actively, and both are related to fighting. Think 
of a boy building a playhouse. If all goes well, each nail 
driven and each board affixed satisfies his impulse of mastery, 
and the thought of the completed house is a stimulus to his 
self-assertion. Let some of the boards split or some of the 
nails bend, and the boy is aroused to overcome these obstruc¬ 
tions to progress. If things go from bad to worse, swelling 
rage may lead to a fighting attack in which the structure is 
utterly demolished. Or, with things going well enough, if 
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another boy interferes by word or deed, disregarding com¬ 
mands to desist, he may be the object of attack. The stimulus 
in fighting is an interference with an activity under way. The 
pugnacious attack simply the most violent form of the effort to 
overcome an obstruction in the path of one’s action, and 
inasmuch as it is the last resort, it is a less frequent reaction. 
Fighting in such instances is not primary and its own sufficient 
rewards; it is a means to an end. The removel of the obstacle 
or the successful issue of the combat, rather than the combat 
itself is gratifying. 

The Alleged Urge to Fight for Its Own Sake . 

By some it has been maintained that there is an urge to fight 
quite irrespective of the provocation or the outcome; a craving 
to engage in battle just for the satisfaction of combat. An 
investigator who followed the activities of boys’ gangs found 
among these healthy and vigorous youths very frequent 
individual, “free for all” and intergang combats. The zest for 
battle appeared so keen that some have been led to believe 
that it was primary and irreducible to other urges. It was a 
zest for combat sure and simple. It is said, furthermore, that 
this impulse persists into adult life despite efforts to curb its 
expression. Most of us, it is said, liking battle but having an 
eye to propriety of conduct, and also to the danger of injury, 
get our thrills by reading about or observing others fight a 
single prize fight drew gate receipts of nearly two and a 
half miilion dollars—or instead of fighting with tooth and fits, 
we learn to attack with cutting remarks, piercing looks or 
annihilating thoughts only. We are, it is said, fundamentally 
pugnacious and to a degree feel the craving to fight. 

It is not conceded by all authorities that this type of 
fighting urge—the mere craving for combat—is a universal 
human characteristic, much less that it is native or primary. It 
is maintained by some, for example, that fighting is always 
done to secure mastery or social approval or, under primitive 
conditions, to secure food, shelter, mates or some other reward. 
The “pugnacious mood” is also explained as fundamentally 
depending on some interfering or disturbing factor; such as 
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bodily discomfort or irritation—fatigue or indigestion —or 
upon thwarted cravings of some sort. Thus fighting is conceived 
as a secondary means to some end, to the attainment of satis¬ 
faction for some other urge, rather than as due to a specific 
craving for combat. This view seems in the light of recent 
observations to be the correct one. 

The Urge to Hunt and Destroy 

The desire to hunt is sometimes included among the primary 
cravings. It is alleged that children at a certain age experience 
impulses to chase and capture small animals much as the 
kittens are observed to do. Later, as such reactions are killed 
off by training, it is alleged that the hunting impulses 
secure gratification in the teasing and hounding of 
eccentric characters, unpopular leaders, or minority groups 
such as pacifists, atheists, etc., or in running to earth and 
destroying wild game, or even human beings as in the hastily 
conceived mobs or lynching parties. While such unreasoned 
brutality doubtless is prevalent among mankind, it may be 
accounted for in terms of other cravings and hence considered 
secondary. The early “hunting” of the child may be an 
expression of the food-seeking or collecting impulses or mere 
curiosity, the bullying of adults may be accounted for in 
terms of impulses to secure the mastery, to dominate and 
victoriously engage in combat. The hunting of game, widely 
enjoyed by men, may be similarly explained—-food getting, 
collecting, mastery and successful combat are served as once. 
Hunting, then, is probably not specific and independent of 
other impulses. Although secondary and derived, the zest for 
teasing, harassing, plundering, attacking and damaging is 
doubtless nearly universal in mankind. 

The Urge to Submit 

Submission is the antithesis of the tendencies to overcome 
opposition, to secure mastery and to fight. Forced submission 
to an obstinate obstruction or to a superior opponent or in the 
event that escape is cut off during fear is frequent enough, but 
it is not a source of satisfaction. It is characterized by such 
behaviour as weeping, anger, chagrin, envy, jealousy, shame 
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or embarrassment. Frequently, however, there appears an 
impulse to submit when submission seems to be gratifying. 
The situation which provokes submission is one which 
obviously cannot be mastered. Thus the child may be submi¬ 
ssive to the adult, the adult to a wiser or more influential 
person, or to society as a whole. Admiration, awe, reverence, 
veneration, “hero worship” and love are indicative of willing 
submission. Universal tendencies to be awed by, as well as to 
venerate and idolize unusual, unintelligible or powerful natural 
phenomena, such as winds, thunder or the sun, perhaps are 
rooted in an urge to be submissive as well as in fear. We 
seem, then, to desire to have, as well as to be, a master. These 
iwo impulses are not inconsistent but reciprocal. In submission, 
one is unaggressive, deferential and admiring. This behaviour 
may be satisfying when the attitude of the superior toward us 
is appreciative, kindly or generous, even if dignified and 
condescending. 

The Craving for Sympathy 

The impulse to be submissive is closely related to the craving 
for sympathy. When submissive, we expect kindly and sympa¬ 
thetic mastery. Sympathy the human species universally 
craves. To secure consolation the child eagerly displays his in¬ 
jury; or as has sometimes been observed, inflicts a cut or 
bruise in order to reap abundant pity. For the same purpose, 
adults are disposed to show their bruises, relate their accidents, 
illnesses—especially the details of surgical operations—hard¬ 
ships and misfortunes. Some become chronically addicted to 
tales of woe as a means of securing bounteous sympathy, 
“Self-pity” for misfortunes, real or imaginary, is in some 
measure practically a universal practice. To secure sympathy 
is clearly a strong and essentially universal human urge. It is 
doubtless one of the impulses involved in many instances of 
submissive behaviour but probably does not fully account for 
all forms of submission. 

The Urge to Relieve Suffering—The "Impulse of Sympathy ” 

While the urge to secure sympathy is strong and clear, the 
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urge to express compassion by active efforts to relieve misfor¬ 
tune and suffering has not always been quite so apparent, at 
least not apparently primary and fundamental, in the human 
species. Yet sympathetic behaviour of some sort is characteristic 
of most animals. Plaintive cries of distress and other evidences 
of suffering usually arouse in the human being an urge to 
relieve the sufferer. The prevalence of societies for the preven¬ 
tion of cruelty to animals, of child labour, for the relief of 
distress in foreign lands, public institutions for the poor, 
homeless, blind, feeble-minded and other types of good will 
are evidences of a widespread urgent compassion. At the same 
time it is necessary to explain the extensive brutality exercised 
by man upon other men and animals with which history is 
replete. The explanation is that mankind is at once sympathetic 
and self-seeking. The urge to relieve suffering, we believe, is 
genuine, but, living in competition with the urge to secure 
food, achieve success and mastery, collect and hoard, etc., it is 
often submerged. For social welfare, the sympathetic tenden¬ 
cies, obssure as they often seem, are of prime import. Because 
they are often overthrown by antagonistic urges, the home, 
school and church do and must join forces in encouraging and 
rewarding the sympathetic dispositions as a means of promot¬ 
ing the ideal social life, conceived by human intelligence but 
with difficulty achieved in human behaviour. 

Urges to Care for Children—The Parental Urges 
Among competent students there is nearly unanimous agree¬ 
ment that the infant is a potent source of urges which are 
satisfied only by evidences of its comfort and well-being. The 
urge to care for and to protect valiantly their young offspring 
is strikingly apparent in many animal as well as human 
parents. Mothers, human or animal, seem especially responsive 
for a time after birth perhaps as a result of their organic con¬ 
dition. It is unlikely, however, as suggested in the preceding 
chapter, that human parents have inherited motor activities of 
caring for the infant in forms approximating the elaborate, 

and apparently, instinctive behaviour of many lower 
animals. 



222 Educational Psychology 

The Craving for Companionship—The Gregarious Impulse 
Gregarious animals, buffaloes, sheep and wolves, are those 
which live in herds or flocks. Others, such as cats, tigers and 
Hons, are solitary beasts. Given the same opportunities to live 
together, they prefer solitude. The human species is essentially 

gregarious; the seclusive individual, rarely found, is regarded 
as abnormal. For these reasons, it has been usual to assume 
that gregariousness in man is a fundamental instinctive urge 
a conclusion not universally accepted. 

Strictly speaking, gregariousness is merely an impulse 
to be with other people. We feel more comfortabte under 
most circumstances when with companions; rarely does one 
choose to live in entire isolation. When quite alone we become 
uneasy and lonesome; solitary confinement is a torturous 
punishment which usually brings confession or breakdown. 
No one of repute questions the existence of the gregarious 
impulse, but several deny it a specifically instinctive character. 
They argue that it is acquired. Having lived with people from 
the first, we become “used to” them. When they are gone we 
feel at a loss much as we feel the loss of a pipe, a friendly 
chair or as we may feel an uncomfortable lonesomeness after 
leaving the familiar surroundings of home. More than that, 
from childhood others of our species have given us aids and 
comforts of innumerable sorts; we like to be with others 
because we have learned that they add to our security and 
comfort; they enable us, moreover, to satisfy our submissive, 
mastery parental, mating and other impulses. Any one ot 
these conditions, it is asserted, is sflfcient explanation of the 
gregarious impulses. The gregarious urge at least is strong and 
essentially universal in man but rooted in a complex of other 
instincts and early experiences. 

The Craving for Social Approval 

The impulse to secure social approval goes beyond the mere 
satisfaction of being in a group. The approving words, 
glances, smiles or attitudes of other people are among the 
keenest sources of satisfaction. In numberless direct or subtle 
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ways we seek approval; the child, by displaying his repartoire 
of tricks; the youth, his strength, daring and skill; the adult, 
by means of personal appearance, clothes, relatives, social 
connections, wealth, achievement in business, politics, society, 
athletics, philanthropy, or by wit, generosity, aloofness and in 
other ways too diverse to recount. Lacking superiority in skill 
or valor, social virtues, personal appearance or intellectual 
accomp ishment, one may resort to fine manners, fine talk, 
extravagance, boasting or arrogance. 

The Urge to Avoid Social Disapproval 

As approval is a keen satisfier, so social disapproval may 
make life intolerable. Our sensitivity to facial blemishes or 
bodily disfigurement, the misery occasioned by a social blunder 
or a public criticism, are as intense as they are irrational. We 
are disturbed even if a dog or a tramp acts disapprovingly. A 
Zurich psychiatrist, Adler, has developed a conviction that 
many nervous and mental disorders are the results of the 
continuous disapproval which physical defects or deficiencies 
may bring. 

In many instances, the urges to secure social approval and 
avoid scorn are similar to the impulses to secure mastery and 
avoid domination. Both may, in fact, be operating at the 
same time, but there is a difference between them. One may 
check his self-assertive tendency to a point of submission or 
humility in order to be considered “nice,” although here the 
desire for social approval is conceivably the mastering impulse 
in disguise. On the other hand—and here the distinction is 
clearer a man may dominate his wife and family or his 
employees or debtors so severely as to bring the disapproval 
of all who observe, yet the hard master may enjoy the role. In 
the case of bullies on the school ground or elsewhere, the 

craving for mastery may run counter to the impulse to secure 
social approval. 

lostincts and Habits 

Whether or not the urges here listed are native and primary, 
they must be considered important. They are significant 
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because they are practically universal and very strong. Whether 
our guesses concerning the sources of the newborn infant’s 
reactions are correct or not is largely of academic rather than 
of practical interest Under present conditions these cravings 
certainly tend to appear. They would—in fact they do appear 
under very different forms of early education. They usually 
become thoroughly established early in life. Whether they are 
native or early acquired matters little, practically, for the 
reason that firmly established habits and instincts, after all, 

function much the same. 

A strongly established habit is indistinguishable to the 
observer except in degree of tenacity from an instinctive 
response. Both are based on neural connections, whether 
inborn or acquired matters little, as far as we know, as long as 
the connections are equally firmly established. A strong habit 
is quite as insistent, quite as truly a basis of motivation, as an 
instinct. To illustrate: we do not know, for certain, whether 
left-handedness is due to innate growth of neural connections 
or to connections established by early experience. Even if we 
did, we woult be in no better position to decide whether we 
should teach a left-handed child to write with his right hand. 
We would have to conduct investigations to find out. We 
know that by six years of age the habit of using the left hand 
is strongly fixed in some children and the urge to use it is 
strong. We believe that changing from one hand to the other 
can be done without harm provided we use admirable methods 
of effecting the shift. We know, moreover, that the use of 
crude methods of making the change will sometimes produce 
serious disturbance. It is a problem of method rather than a 
question of whether we are in such cases “going against 

nature” or going against a firm habit. 

Habits and instincts, then, differ in the mode or origin 
rather than in character, potency or significance. Whatever 
the source of the strong urges, described in this chapter, 
turns out to be, the impulses themselves will be impor¬ 
tant motives to take into account in the process of education. 
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Use of Strong Urges in Motivating Activity 
Now that many of the most important and prevalent human 
motives have been surveyed, it is time to show how potent 
they are in motivating behaviour. In the remainder of this 
chapter we shall consider briefly certain of the “social” 
motives and show how much and in what way they influence 
typical school activities and learning. In the next chapter we 
shall consider the potency and diverse ways in which they 
condition and direct other phases of conduct. 


Motivation during Short Periods 

The potency of certain motives in influencing achievement is 
illustrated in pronounced form by an experiment upon college 
students (by Knight and Remmers). Ten college freshmen, 
after being subjected for five days to severe humiliation, hard 
work, loss of sleep, hazing and general torment, were given, 
late at night, a series of tests in computation, the results of 
which, the freshmen were convinced, would have considerable 
weight in deciding their fitness for admission to a college 
fraternity. The motivating factor was in particular their desire 
to qualify for membership, and, more broadly considered, the 
desire to secure social approval. Seven five-minute tests were 
given with but short intervals between them. The results of 
these tests were compared with those obtained from fifty 
college juniors whose work was not motivated in any special 
way. As regards intelligence, age and arithmetical ability, it 
may be assumed that the juniors were at least as good as the 
freshmen; as regards physical fitness the juniors certainly 
possessed a striking advantage. The juniors, however, during 
the seven five-minute periods averaged 9.6 problems correctly 
solved per period, whereas the tired freshmen during 
their first seven tests averaged 18.3 problems per period, 
or twice as many. Since in every other respect the juniors 
had the advantage, the differences in achievement must 
be credited to the factor of motivation—to the urge to secure 
social recognition and approval. 

Motivation Over Longer Periods 

That the influence of motivation is not necessarily limited to 
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a temporary spurt, and that it results in stable improvement 
when so utilized as to affect practice has been disclosed by 
several studies, In one of these (Kitson) the daily output of 
forty hand compositors in a Chicago printing establishment 
was followed for a year during which motivation was provided 
by giving a cash bonus for increased productivity and by the 
recording and display of evidence of improvement. These 
men were mainly experienced workers with periods of service 
in the trade from 2 to 27 years, and an average of 10.3 years. 
Many had been working on a dead level of efficiency for 
years. Under the influence of these incentives, the men, young 
and old, began to improve. After five months their output was 
67 per cent greater. Since these men were more experienced 
and 'therefore presumably more fixed in their habits, they 
improved less on the whole than the less experienced men. 
There were some striking exceptions, however. One man who 
had been in the trade for 27 years increased his output 142 

per cent. 

The Influence of Displaying Results of Achievement 
The mere display of the achievements at the end of each 
practice period arouses a very potent urge to improve. The 
display of results gives definiteness to the urge to succeed, to 
overcome resistance. The urge to surpass others is also 
enlisted. Rivalry produced by the sight and sound of others 
working and especially by the awareness of the achievements 
and gains made by others as well as by one’s self is definitely 
involved. Several investigators have found that children work 
better and faster and improve more rapidly when working 
together under the spur of competition than when working 
alone. The circumstances surrounding a “test” in the class¬ 
room or the psychological laboratory usually spur the subject 
to greater effort than under ordinary circumstances. The 
presence of the experimenter looking on and the presence of 
other subjects taking the test at the same time seem to 
produce greater effort than is secured when the subject works 
alone. Figure 9.1 shows the results of an experiment in which 



Score 


Motivation 227 



Fig. 9.1: Showing The Influence of Disclosing Each Day to the 

Suhjects The Scores Made in the Practice Period. The task 

was the writing of as many legible‘‘aV’as possible during a 

30 second period. During the first ten practice periods, the 
group thus motivated made greater improvement than the 
group which did not learn the results of its work—the 
unmotivated group. From the tenth day, the motivation was 
reversed. The first group, now not permitted to see their 
progress, begin at once to lose, whereas the other group, on 
studying their scores, progresses rapidly. (Modified from 
W.F. Book, Pedagogical Seminary, Dec., 1922.) 

the public display of results was the means of enlisting some 
of these social urges. The influence was very marked. 

The Influence of a Discussion Group 

In another study (by G.B. Watson) college students of educa¬ 
tion were given tasks which required thinking and imagining. 
In one case they worked alone and in the other they worked in 
a small discussion group. It was found that the typical 
student’s thinking and creative imagination were more 
productive when carried on in the give-and-take of the 
discussion group than when he worked by himself. The 
presence and activities of his peers seemed to act as pro¬ 
ductive stimuli. They increased mental alertness and 
reactiveness. 
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The Influence of Approving and Disapproving Remarks 
It is usually found that school children, gathered in a group 
for a test by a strange examiner, are highly motivated. The 
motives are several; one of them surely is the desire to secure 
approval and to avoid scorn. Suppose that even when 


motivated by such test conditions, several groups of children 
who really have done equally well on a first test are given 
different treatment. One group is called together and told that 


every one did splendidly on the test, a second group which 
really did equally well—is told that every one did poorly and 
is severely chided for inferiority and carelessness, a third 
group of the same ability as the other two, listens is on tho 
remarks made to the other groups but receives no comments 
upon their own work, a fourth group is separated entirely 
from the first three and receives no comments. One investiga¬ 
tor (Hurlock) tried out such a study with school pupils. She 
repeated the programme on five consecutive days. The tests 
consisted of a series of arithmetic problems. Figure 9.2 tells 


the story in graphic form. 



Fig. 9.2: The Influence of Approval, Disapproval and “Listerning In 

on The Approval or Disapproval of Others. See text or 

discussion. (After Hurlock.) 
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In Figure 9.2, the curve for the fourth or “control Group’* 
indicates that no improvement was made during the five days 
when no special motive was used. It shows that group 3, the 
“Listening In Group”, was stirred up at first so that it did 
better on the second day but that, having received neither 
praise, scorn nor any other recognition, it began thereafter to 
slump toward the level of those who received no special 
motive, i.e., Group 4. Group 2, which was reproved, shows a 
tremendous gain at first, but the effects of continual disap¬ 
proval were less persistent than those of praise. The approved 
group (Group l) comes out at the end with a score nearly 
twice as high as that of the Control Group (Group 4) which 
was composed of equally able children. 

Individual Differences 

This study is reported to show how pronounced the influence 
of such social motives are and not as a suggestion that every 
pupil be praised for everything all of the time. Effective 
motivation is a complicated problem. One can overdo praise 
and apply it unwisely. Individual differences in reactions to 
such incentives must also be noted. In this study some profited 
more by reproof than by praise, some were unduly over- 
stimulated by either. Indeed, in all of the studies of 
motivation, wide individual variations are found. Some 
persons require very little special motivation to put forth their 
best efforts, others require considerable. Some are very stable 
in performance under extreme effort whereas others, when 
strongly motivated, show a decrease in efficiency, become 
confused or “go all to pieces.” Some are disturbed by factors 
which merely stimulate others to an optimum. All of these 
variations indicate that such incentives are extremely powerful 
influences although their effects may vary with individuals. As 
we shall see later, they affect performance, on the whole, more 
thad substantial doses of such powerful drugs as caffeine (in 
coffee or tea), nicotine (in tobacco), alcohol or the products 
of extreme fatigue. The fact that they are so potent means 

that such incentives should be employed with great care and 
sagacity. 
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Purposes and Purposive Behaviour 

We have defined a motive as a recurring or continuous 
stimulus. A motive is distinguished from other stimuli merely 
by being relatively persisting. An itch, which is the response to 
a skin stimulus of some sort, and hunger, which is a response 
to internal stimuli, are called motives because they tend to 
persist and also to initiate and sustain activity until the itch or 
hunger is removed or appeased. Whatever the stimulus which 
arouses the motive may be, the motive itself is a persisting, 
activity or condition in the organism which it moves to further 
activity. 

Motives Differ in Desirability 

We have seen, furthermore, that probably in the initiaL 
stages, as in earliest infancy, all motives are based in vital 
organic cravings and in fundamental instinctive reactions of 
acceptance and avoidance. Under typical conditions there 
develop from these seeds a number of cravings so prominent 
and universal as to be safely considered, for practical purpo¬ 
ses, as dominant urges, like the urge to secure social approval 
or to master obstacles. When, by the use of appropriate stimuli 
such as the posting of scores obtained in a series of tests,, 
one or more of these urges is aroused vigorously and permit¬ 
ted to express itself by high achievement in a given task, wo 
see that the motivation is very potent. From the viewpoint of 
education, we aspire to a form of motivation, however, that i& 
less artificial, less unrelated to the work itself, less dependent 
upon classroom management by the teacher. We aspire to 
higher motives. In particular, we desire to have learning and 
behaviour motivated by ideals and purposes; we wish 
behaviour to be purposive. 

Definition of an Ideal or Purpose 

What are ideas and purposes? To begin with, an ideal or 
purpose, as it is usually understood, bas the character of a 
motive. It has stability and persistence, it can initiate, sustain 
and guide action. It is “an activity leading to further activity.’* 
Thus it satisfies our definition of a motive. 
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Ideals and Purposes as Motives 

An ideal or purpose is represented, too, by an activity or 
condition in the organism. It is, furthermore, something 
acquired. Although it grows out of experience, it is not utterly 
unrelated to the dominant urges listed in this chapter. An 
ideal or purpose, in fact, is a motive developed by the use of 
such cravings. An ideal or purpose is the product of learning 
in which the organism is capable of some foresight of an end 
or goal which it strongly craves to achieve. My ideal or 
purpose may be to become the best burglar or the most zealous 
patriot, to accumulate a fortune or to dissipate one. The 
essence of the ideal or purpose is that it involves an end that 
can be conceived, thought of or foreseen, at least in a general 
way, and a persistent urge to achieve that end. It is, in a 
phrase, a motive that is directed consciously toward some 
goal. A purpose, or ideal, then, fits nicely into the stimulus- 
response psychology. A purpose is an inner response aroused 
by a stimulus just as the contracting action of the stomach 
walls is an inner response produced by a stimulus. A purpose 
is persistent like hunger. It is a motive like hunger. Both are 
cases of “an activity leading to further activity.’' There is 
no need to make ideals or purposes occult entities as many 
educators and some psychologists seem to do. 


There are a few further facts to note about ideals and 
purposes. The first is that they are two names for the same 
facts. Both refer to internal factors that initiate and sustain 
action, both are persistent inner stimuli, both represent a 
departure from purely instinctive or primary urges as the 
result of learning. An ideal or purpose is the outcome of 
education and experience. Under undirected experience, 
ideals and purposes tend to be conspicuously primitive and 
selfish, by means of education we hope to foster ideals and 
purposes which advance the welfare of mankind as a whole. 


The educational process by which such ideals and purpose 
are acquired is concerned with the development of informa¬ 
tion, conduct, habits and technical skills. An ideal or purposes 
of a desirable type is by definition, a sort of ultimate 
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educational achievement. It embraces foresight of desirable 
ends, desire to achieve the goals, knowledge of the means 
essential to attainment of the ends and satisfaction at each 
step taken toward the ends. To treat fully the development of 
purposes and ideals, then, will require many subsequent 
chapters. 

Questions and Exercises 

1. Define a motive. Which of the following could satisfy 
the definition: 

(a) a tickle in the throat, 

(b) the idea of becoming a fine singer, 

(c) a toothache, 

(d) the habit of sleeping after a meal, 

(e) the desire to do and say funny things. 

2. Consider the tendency to collect objects. When does it 
first appear? When is it strongest? When, if ever, 
does it die out? How does it change, if any, during 
life? Is the tendency native or acquired? 

3. There have been various doctrines based on the 
assumption that “nature is right, there can be no 
higher criterion.” It is asserted therefore that children 
should be permitted to develop without inhibition, 

I V H '* • ^ 

that they should be permitted to do whatever is 
“natural” for them to do, on the assumption that 
nature is infallible, that no instinctive trends can be 
undesirable. In the light of available facts, how valid 

is this doctrine? ' ‘ , 

• • • . * */ 

4. Is it reasonable to suppose that there may be urges 
and instincts, useful ten thousand years ago, that are 
not useful now? 

5. What is the significance of this statement from William 
James: “Man has a far greater variety of impulses than 

• • any living animal, and anyone of these impulses, taken 
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in itself, is as blind as the lowest instinct can be, but, 
owing to man’s memory, power of reflection, and 
power of inference, they come each one to be felt by 
him with a foresight of those results.” Does James 
mean that man arrives eventually at a full un¬ 
derstanding of the impulses which initiate his 
activity? 

6. Which of the urges listed in the chapter do you 
experience most frequently during the day? Which 
least frequently? 

7. Is the fighting urge a* strong in women as in men? 
How would you go about discovering the facts by 
scientific investigation? 

8. Is play an instinct? Is it universal? Could play be 
considered as the result of the operation of the urges 
listed in the text rather than as a new instinct? Make a 
list of various forms of play among children or adults 
and analyze representative forms into the impulses 
operating. Is there anything left unaccounted 
for? 

9. Why do people like to tease? Why do boys like to 
break windows, steal apples, torment peddlers, etc.? 
Is there a sex difference in the urges behind these 
acts? 

10. If there is a strong urge to collect and hoard, why do 
so few people accumulate sufficient wealth to support 
themselves in old age? Name other urges which are 
antagonistic to collecting and hoarding. 

11. What are the main impulses involved in adornment? Is 
it a specific urge? Would a person living alone adorn 
himself much? Do men or women give more attention 
to adornments? Explain. 

12. Which of the urges listed in the chapter are most 
prominent? Which ones persist through adult life? 
Which ones become stronger in adult life? Which ones 
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are taken into account by religious doctrines or public 
laws? 

13. Name a dozen things which people do to secure social 
approval. Evaluate the strength of this impulse. Trace 
its development to maturity. Do you think it is native 
and primary, or acquired and secondary? 

14. Name a dozen instances in which a slight suspicion of 
disapproval brings great mental discomfort. 

15. How much would you pay to see a good football 
game, if you were the only spectator on the bleachers? 
Explain. 

16. When does the child begin to be self-assertive? What 
are the reactions when he is hampered or sup pressed? 
How do habits of stubbornness arise? How would you 
deal with a stubborn boy? 

17. It has frequently been said that our pioneer ancestors 
when they pushed to the frontiers in the great western 
movement in America suffered most acutely from 
lonesomeness which was alleged to have caused an 
unusual number of cases of insanity. World such facts 
have any bearing on question of whether gre¬ 
gariousness and other social urges are native or 
acquired? 

18. Which impulses are likely most readily to be gratified 
in the life of the teacher, the minister, the lawyer, the 
politician, the prize fighter, the argumentative person, 
the bashful man, the I W.W., the Salvation Army, the 
laboratory investigator in science? 

19. What impulses operate to make the following activities 
satisfying or annoying: the dance, a male group hike 
into the country, Christian Endeavour activities, hazing 
of freshmen, football for the players and for the 
spectators, smiles to acquaintances, praise of virtue, 
factory labour, domestic labour, sheep herding* con " 
finement in prison, wearing war medals, wearing fine 
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clothes, giving a big party, riding in a Ford, riding in 
a Rolls Royee, appearing in informal clothes at a 
formal dinner, facial blemishes, being a spendthrift, 
being a “jolly good fellow”? 

20. Which of the experimental studies of the effects of 
motivation upon achievement suggest devices that 
could be used satisfactorily in school? Which 
types of motivation would you disapprove of? 

Why? 
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Motivation and Personality 

Adjustments 


In previous chapters we have considered in some detail the 
facts of motivation. We have observed that living organisms 
display activity primarily as a means of satisfying some 
craving, urge or want. Hunger is a good example of such an 
urge. Hunger is itself a response to stimuli. It is usually a 
continuing reactivity like the persistent contracture of a muscle. 
It is an urgent condition which arouses the organism to activity 
and ceases to be urgent only when certain further activities 

or adjustments have been consummated. Hunger is thus a 
motive or drive to action. Activity is, in general, motivated 
in this way and persists until some adjustment is made which 
relieves or removes the motivating tensions. Under the 
term motivation, then, we may include all the facts 
concerned with urges and impulses and under adjustment 
the facts concerned with satisfying these wants and cravings. 

We have mentioned certain groups of motivating factors 
which are so characteristic of mankind as to lead us to call 
them the dominant human urges. It was not pretended that 
this list was exhaustive, only that it was representative. It was 
a list of general types within which were almost innumerable 
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particular impulses aroused by many different external 

situations and internal conditions. Each specific urge has a life 

history. It started somehow at sometime and changed more or 

less during subsequent experiences. We are unable as yet to 

give the genesis and history of most of the types of cravings. 

In this chapter, we shall, however, try to indicate in some 

measure how these dynamic factors do motivate and guide our 

activities, our movements, thoughts, emotions, beliefs —in fact, 

our general adjustment to the world in which we live. We shall 

see that a very significant phase of our adjustment consists in 

habit formation, or learning, and that, consequently, our 

strong cravings play a significant role in the learning process. 

This chapter thus forms a connecting link between the earlier 

discussions of motivation and later treatments of 
learning. 

How Cravings are Thwarted 

It was stated in the preceding chapter that an impulse or urge 
is most conspicuous when it is not given immediate expression, 
when it is thwarted or delayed. The conditions of life are 
constantly thwarting the immediate and direct consummation 
of our cravings. A particular impulse, such as to sneeze, may 
be interfered with by physiological factors or by knowledge 
that it would be socially offensive. Every urge, whether a 
minor one or one of the general types previously described, is 
subject to restriction or inhibition more or less frequently. The 
sources of interference with the main urges may be grouped 
roughly as follows: 

1. Other insistent but antagonistic cravings. 

2. Acquired habits, ideals, conventions, taboos. 

3. Obstacles in the environment. 

One craving may conflict with another or several others so 
that all cannot be gratified. Thus one’s desire to accumulate 
may conflict with the counter desires to rest, secure immediate 
sensory satisfactions or social approval by immediate display. 
The impulse to mastery may conflict with the impulse to avoid 
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injury in physical encounter. The urge to experience the novel 
may conflict with fear of the unknown or with the satisfactions 
of familiar surroundings. The craving to dominate, When the 
objects are our own children, may conflict with the parental 
impulse to treat them tenderly* 

The strong cravings may be thwarted by acquired habits, 
ideals, religious beliefs, or social conventions. In time of war, 
instinctive fears of slaughter may conflict with ideals of 
patriotism. The impulses to pick up attractive objects run 
counter to habits and ideals of honesty. Beliefs established in 
childhood, religious and social training, or thoughts of con¬ 
sequences, may inhibit many sex urges. The strength of the 
impulses to collect and hoard, to dominate, to fight, to indulge 
sex are reflected by tha Ten Commandments, and other reli- 
g ous as well as legal, economic and social enactments. Were 
these urges more easily and generally controlled there would be 
little need of laws and courts, police and prisons, social taboos 
and prohioitions. The existence of these institutions and 
practices is perennial evidence of the conviction that all funda¬ 
mental drives are not socially desirable, and that many of them 
must, therefore, be more or less completely diverted or held in 

check. 

Finally, strong impulses may be thwarted by natural 
obstacles or realities. Barrenness of the soil, floods or drought, 
business depression, the superiority of rivals or the death of 
parents, partners, friends, may thwart many urges. One’s 
desire to secure social approval may be thwarted by a 
disfigured face, to attain mastery, by an unimposing physique 
or inadequate intellect. Injuries, illness and other misfortunes 
are the more annoying because they foretell other thwartings. If 
we have a steady job certain cravings, such as those for rest, 
freedom of action, display of authority, may need to be 
foregone, if we lack a steady job, others such as the desire 
to accummulate, to eat abundantly, to secure approval, are 
jeopardized. No matter how favourable the conditions of life, 
the thwarting of many primary impulses and wants will be 
constantly experienced. 
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What Happens When a Strong Craving is Thwarted? 

What happens when an insistent tendency, being in readiness 
to act, is by some circumstance not permitted to act? A general 
answer to this question is as follows: Whenever the organism 
is ready to act in some way, for it to act is satisfying, and 
furthermore, whenever the organism is ready to act, for it not 
to act is annoying. A satisfying state of affairs is defined as 
one which the animal seeks and attempts to maintain, an 
annoying state of affairs is one which the animal attempts to 
avoid or change.—to which it reacts negatively. Both are 
conditions which demand activity and if the conditions are 
novel, the results of the activity is learning. 

These general statements find concrete illustration in 
experiments upon a cat inclosed in puzzle box. The animal is 
annoyed by such confinement and this provides the motive for 
efforts to escape. If the cat is at the same time hungry, food 
placed in front of the box adds another motive—a readiness to 
eat. If the way out of the box has been previously mastered 
or if the box yields to such activities as cats usually make in 
such a situation; the end results—'escaping confinement and 
reaching the food —are at once accomplished. But if the box is 
unusual, the way out must be discovered by a series of trials 
characterized usually by many errors before final success is 
achieved. Here we have a typical form of learning, learning 
by trial and error’* or “trial and accidental success” as it is 
called. The cat bites, digs, claws, pusheds, pulls and makes 
other native and acquired responses to the several features, 
wires, slats, knobs, strings, openings, which the box provides, 
he tries and tries again, until finally the solution is hit upon, 
often by sheer accident. Usually the whole performance must 
be undergone a number of times before the “way out” reactions 
are thoroughly habituated. 

In many instances, man’s behaviour when trying to satisfy 
some strong impulse is like that of the cat in the box. He tries 
in one way or another to secure the satisfying and avoid the 
annoying state of affairs, He differs from the cat by learning 
the “way out” of the latter or the “way to” the former more 
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rapidly and with better retention. He differs, furthermore, in 
his capacity to make certain mental adjustments to the per¬ 
plexing situation, adjustments which, although involving ideas 
to a degree quite beyond the capacity of the animal are 
nevertheless often achieved by the same “trial and accidental 
success” process that characterized the cat’s escape from the 
box. 

When the native impulses to collect and hoard, rest, domi¬ 
nate others, fight, secure social approval or sex satisfaction, or 
to satisfy other wants are thwarted by obstacles, or when they 
come into conflict with each other or with our acquired habits, 
beliefs or ideals, some way out of the dilemma is sought by 
the try-and-try-again process, that is, by, means of our capacity 
to learn. The adjustments thus made are obviously acquired 
reactions, habits acquired in the service of the fundamental 
urges. 

Individual Differences in Ability to Tolerate Thwartings 
Individuals moreover differ greatly in the degree to which they 
are annoyed by the thwarting of their wants as well as in the 

characteristic types of adjustment. Some people, we all know 

from observation, can maintain their poise in the severest 
storm of deprivation and misfortun, while others are 
disarrayed by the slightest swirl. Scattered between the two 
extremes are the other individuals, representing every inter¬ 
mediate degree but most thickly clustered in the middle of the 
group. Those at the weaker end are often spoken of by 
students of nervous and mental disorders as “neurotic” or 
“psychopathic,” which means, in a general way, easily upset, 
very sensitive to difficulties in adjustment, and consequently 
readily susceptible to nervous or mental disorders. The 
position which an individual occupies in the group, ranging 
from the most to the least “unstable,” of which the “neurotics’ 
compose the former end, is determined in the main by 
original nature, although disease, poisons, shocks, or hard¬ 
ships may pull one to a level far lower than his original 

position. 
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It is seldom easy to differentiate the neurotic or nervously 
unstable from the extreme case of general emotionality. In the 
purest form, the case of extreme emotionality represents 
merely and excessive organic reaction to stimuli. There may be 
internal disturbances of a violent type, momentary or 
persistent, with relatively little misinterpretation of the 
stimulating events. The individual may merely become readily 
embarassed, chagrined, frightened, unnerved, angered, while 
quite aware of the irrational character of such behaviour, just 
as many of us become more or less exched over a public per¬ 
formance while quite aware both of the irrational character 
and the futility of the perturbation. The emotionally unstable 
individual make entirely rational and whole some adjustments 
to his difficulties even though the difficulties are great, whereas 
the psychopathic individual is not only intolerant of his 
thwartings but is unfortunate if not irrational in his adjust¬ 
ments. Emotional susceptibility, however, predisposes 
to unfortunate adjustments and unfortunate adjustments may 
aggravate emotional susceptibility. 

What is meant specifically by the extreme neuropathic or 
psychopathic dispositions can best be explained by detailed 
consideration of particular adjustment tendencies of which 
there are several forms. 

Adjustment by Surrender 

One method of meeting thwartings of our cravings is to give 
up, submit to defeat, admit the superiority of the persons or 
circumstances blocking the way. Since one's cravings usually 
do not subside in such a case and since, often, as in the event 
of hunger and thirst they become more acute as they go 
unsatisfied, the adjustment of surrender can rarely be more 
than a temporary expedient. Moreover, to admit incompetence 
— save when done to arouse sympathy for us or to encourage 
others to reassure us and thereby to increase our courage— 
brings one of the most disagreeable annoyances, the feeling of 
inferiority or the “inferiority complex.” The victim of this 
condition is in the doubly desperate strait of being annoyed 
not only by deprivation of the original craving but by 
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the feeling of inferiority as well. This feeling, often long 
smoldering in individuals, is a symptom of inadequate, 
unconstructive adjustment. 

Adjustment by Direct Attack 

Another method of adjustment consists in conflict, in giving 
direct battle to the thwarting factors. Many forms of direct 
attack are wholesome and constructive but others are unwhole¬ 
some and destructive. The thwarting of one’s cravings tends to 
provoke physical combat as when a boy attacks his tormentor 
or a man struggles with a balking mechanism or a nation 
makes war upon a rioal. In most forms of combat, the emer¬ 
gency mechanisms underlying the emotions come into play. 
The danger is that the attack, stimulated by the emotion, may 
become an unreasonable form of violence which leaves matters 
worse than they were. Thus the boy may be injured as well as 
tormented, the man may only further incapacitate the balking 
mechanism, and the warring nations may destroy more 
property and happiness than either gains through victory. The 
direct attacks, while it possesses a positive quality not found 
in the “giving-up” adjustment may sometimes be unwholesome 
and futile. In most cases, however, the positive upon the causes 
of difficulty, especially when it can be conducted calmly and 
intelligently, is the most wholesome and constructive of all 
forms of adjustment. There are, however, individuals who will 
not, or cannot always adopt this form of adjustment even when 
it could be effective and there are instances, as we shall see 
later, in which it would be futile when used. 

Adjustment by Introversion or Imagination 
A direct fight to secure the conditions craved and a deliberate 
surrender to the thwarting circumstances are not the only 
means of adjustment. There are others, some of which are 

easier than the first and less annoying than the second. One of 
the easiest, and often one of the most satisfying methods is the 
mental adjustment technical termed introversion (meaning to 
turn inward) or imagination. 

Introversion is a kind of giving-up adjustment, yet it is not 
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a complete surrender. It consists in giving up the ends sought, 
but substituting for them an imaginary realization. Quite as 
children daydream about candies, toys and playmates that they 
cannot secure so adults realize in imagination the wealth, 
social appraval and conquests that are in reality denied them. 
The child or adult who has been angered, instead of actually 
fighting or admitting defeat, imagines himself inflicting dire 
punishment upon the offender. The imaginary companions of 
the lonesome child, which occasionally become phantasies, the 
“white lies” due to confusion in recollection between the real 
and the fancied are the products of similar mental mechanisms. 
In extreme form, the adult introvert (i.e., a person subject to 
excessive daydreaming) at least when subject to confusion of 
fact and fancy, would be classified as abnormal or insane. The 
delusions of the insame thus appear to be merely exaggerated 
forms of the daydreaming of normal persons. 

The “Conquering Hero ” Type 

Among introversions there are several tendencies which are 
alike with respect to the mental processes involved and with 
respect to the fact that they are, in some way, clearly satis¬ 
fying. Perhaps most common is the form in which various 
strong impulses—the urge to secure social approval, mastery, 
etc.—are gratified by playing one’s self, in imagination, as a 
“conquering hero.” One may picture himself as a hero in 
battle, on the gridiron, in the prize ring, as a great bandit, 
singer or preacher, as the strongest, most admired—indeed, as 
the superlative in any line, even in benevolence or modesty. By 
some imaginary ability or achievement one becomes an extra¬ 
ordinary person—a conquering here—to whom imaginary 
approval and applause are due. 

These are perfectly normal and universal daydreams which 
bring much satisfaction and little harm to most people. But in 
the extreme form they may be disastrous; indeed, they resemble 
the delusions of grandeur found in paranoia a form of insanity. 
The victim of delusions of grendeur has become an extreme 
introvert or has somehow lost his grip on reality so that he 
believes and tells you at length that he is the strongest. 
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wealthiest or in some other way the greatest man on earth. Of 
course, these systematic delusions indicate neurotic organiza¬ 
tion to begin with and may be long in developing into the 
extreme form, but fundamentally they are achieved by the 
same kind of mental functioning which results in the harmless 
self-aggrandizement of youth and the ordinary, flattering 
daydreams of adults. 

The “Suffering Hero" Type 

Another tendency of Imagination or introversion is typified by 
the ideal experiences of a suffering hero. While less frequent 
than the conquering hero variety, this form of imaginary 
experience is equally intelligible and equally satisfying, to some 
people, at least. The fancies may run something like this: a 
boy, ruminating over his hard luck and ill treatment (as he 
sees them) at home, pictures himself as forced to run away 
from home. He imagines himself joining a group of bandits 
and going to the bad completely, or perhaps overwhelmed by a 
snowstorm or wild beasts, by which he is injured or even 
killed. Meanwhile, parents, teachers, some little girl, in fact 
the whole village has become alarmed and repentant, and after 
vigilant search he is brought back a hero, even if a wounded 
one. But perhaps he dies, and if so, it is anything but annoying 
for him to hear the imaginary obituary, in which his virtues, 
appreciated heretofore by none but himself, move the 
congregation to heart-rending grief and remorse. 

Introversions of this type are highly gratifying partly 
because the subject is, after all, a hero who achieves acclaim 
and partly because approval coupled with sympathy and pity 
are all the more sweet. Self-pity, which is typical of 
many neurotics, is well fed by introversion of the suffering hero 

type. 

The suffering hero mechanism is often behind such childish 
behaviour as pouting, sullenness, pretended injuries or illness, 
refusals to eat or to play. If the new doll or dress is not quite 
up to expectotion, the child is angered and will not have not 
have it at all. A real or imagined slight at the party sends the 
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boy home in indignation or grief. As a rule, real actions of the 
wounded*hero type are cured more readily than are thoughts. 
The boy who refuses to eat finds, after ail, that no one else is 
much disturbed, whereas he gets dreadfully hungry, he who 
leaves the party learns that he misses a great deal of fun with¬ 
out being himself missed. But the imagined acts of this sort 
come out more happily. Imaginary starvation is more tolerable, 
and the imagined remorse and pity caused by it can be 
secured, whereas real sympathy from others is not always 
forthcoming. 

Some forms of delusions of persecution in the insane have 
many features in common with the suffering hero introversion 
although others are developed in different ways. Overt acts of 
martyrdom, ranging from refusals to eat or play to the 
infliction of injuries upon one’s self, from the simulation of 
illness to actual suicide, may be the outcome of prolonged or 
impulsive introversion of the suffering hero type. 

Identification 

A somewhat easier and often more vivid substitution for 
genuine action of the sort which is desired may be secured by 
identifying one’s self with the conquering or wounded hero or 
with other characters in fiction or on the screen or stage. When 
the boy reads Treasure Island or Robinson Crusoe he actually 
becomes the adventurer. With Nick Carter he holds up trains, 
kills Indians, overcomes ferocious enemies, drops over Niagara, 
and has other experiences at which his original nature thrills 
but to which it scarcely dares lead overtly. Similarly, we may 
identify ourselves with the righteous and heroic sufferer, and 
weep real tears at our imagined hard lot. The heroes and 
heroines as well as their experiences may change constantly or. 
doubtless less frequently we may persistently identify ourselves 
with a real or represented character, following his achieve¬ 
ments in great detail. The role of the finest character or the 
greatest rogue, the most applauded or the most chastised, may 
be the object of indentification and thus lived in imagination 
with great satisfaction. 
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Within limits, and properly controlled, the play of 
imagination or identification is productive of little harm, while 
providing much satisfaction. The student, struggling without 
time or means for immediate gra r ification of many desires, is 
comforted by the vision of wealth, power and approval that 
he may some day attain. The introversions should be of the 
right sort, howe/er. Imaginary achievemenis as a rule, if not 
invariably, are more wholesome than imaginary grievances. 
One may get along very well on imaginary power but not very 
well on imaginary food. Fancy must not disregard fact nor 
become a substitute for action. It is in this possibility of 
imagining fine adjustment while achieving none that danger 
lies. It lies in the formation of habits of retreating from, 
instead of actually facing, reality. 

Adjustment by Rotionalization 

Mental adjustments may also take the form of rationalization 
although irrationalization would be the more descriptive if less 
commonly used term. Rationalization is a form a thinking or 
reasoning, that is, of sifting data, in which our personal 
cravings are selective factors which guarantee an agreeable 
conclusion. Ideally, reasoning is the process of impartial mani¬ 
pulation of the evidence to achieve the logical conclusion, 
however disastrous the result may be to our own desires. 
Rationalization means more or less complete blindness to all 
evidence except what furthers our side of the case. In everyday 
life this irrational process is often so subtle as to leave us 
oblivious of its existence. It is the basis of most forms of bias 
and prejudice. 

The Role of the Main Impulses in Rationalization 
A middle-aged man with a wife and family buys a handsome 
automobile. His older and more sagacious uncle, paying a 
visit, questions his motives in this purchase: “It seems to me,” 
he says, “that you need furniture, a new fence, a fund for 
sending your children through college, a nest egg for emer¬ 
gencies, more than you need this machine.” But the buyer has 
a ready defense. “Well, my wife hasn’t been any too well and 
I thought that a little week-end trip now and then would 
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her a lot of good. And a business man must have some recrea¬ 
tion, you know! Then the children. They caught so many 
colds last winter because they got wet going to school"— and 
so on with other “reasons." Now, what were the real motives? 
Perhaps the fact that other neighbours had cars which were 
veritable badges of greater business success. Perhaps driving 
a big machine appealed to the urge of self-assertion. Perhaps 
the approval of onlookers was the object sought. Observe 
the motives to which advertisements of high-class cars 
appeal! 

The real motives often lie deeper than those we give, and 
what is equally significant, we often do not ourselves appreciate 
just what they are. Rationailzation is a subtle process; it 
provides acceptable reasons while concealing the fundamental 
motive. The most effective temptations are those which come 
in disguise. If we are inclined to take the afternoon off for 
golf, while really aware that we should work, we at once 
obscure the real issue by rationalization, by camouflaging the 
unworthy impulses. The student says to himself, “I have been 
working hard; I deserve a rest; I must be careful of my health; 
a little recreation will double my capacity to-morrow." And 
the next morning, to justify faith in himself, the student ration¬ 
alizes the sore muscles and aching back as symptoms of renew¬ 
ed strength and vigor; or the excessive fatigue as evidence that 

exercise was sadly needed. These excuses and explanations are 
as persuasive as they are irrational. 

Projection 

Failure to secure mastery, social approval, or to satisfy other 
strong urges may be partly averted by a form of rationalization 
called projection. There is a universal impulsion to project the 
trouble to some cause other than our own deficiency. If, while 
grouping our way across the room in the darkness, we thump 
our shin on a footstool (due to our own forgetfulness), our 
immediate impulse and not infrequent act is to reproach the 
footstool rather than ourselves. Missing a stroke in tennis, we 
look inquiringly at the racket, ball or net. The clumsy car- 
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penter accuses his tools. If we fail in an examination, the 
questions were unfair. If one is a slave to alcohol, the taste was 
inherited from one’s father. If a man sins, it was because he 
was irresistibly tempted. If he amounts to nothing, it was 
because he did not have a chance. There was once a man who 
exclaimed when his carelessness resulted in the burning of his 
home: “It was the Lord’s will.” 

By projection we escape the annoyingness consequent upon 
the admission of our failures and deficiencies. The chronic 
alcoholic, notorious for projecting the cause of his downfall, 
affords an example of this mechanism. It would be most painful 
to admit that one is not only a worthless drunkard but also 
the cause of untold suffering to one’s wife and family. The 
chronic drinker, finding it impossible to give up the liquor, 
casts about, like the cat in the box, for some means of escaping 
these unendurable thoughts. Perhaps, sometime as he arrives at 
home intoxicated, the wife indignantly drives him out of the 
house. Thinking the matter over at the “blind-pig,” it occurs 
to him that he would not be drinking now were it not for his 
wife. This affords a crumb of comfort. He broods over this 
and other real or imagined events until he has convinced him¬ 
self that his wife has been, even from the beginning, the cause 
of his downfall. He has literally been driven to drink. That 
these delusions free him from responsibility not only for bis 
own ruin but for the sufferings of his family is motive enough 

for clinging to them tenaciously. 

The "Sour Grapes ” Mechanism 

As the fable goes, a fox, after many vain efforts to secure an 
attractive bunch of grapes, preserves his pride by declaring 
that the grapes were sour; quite unfit for consumption by one 
of his caliber. This portrays a common method of human 
adjustment, a tendency to minimize or deny the desirability of 

the ends sought. If we lose our job through inefficiency we 

convince ourselves that the loss was a blessing in disguise. If 
we find masterfulness difficult to attain, we may say that more 
than anything else we despise pretentiousness. Being poor, we 
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assert that money is the root of all evil. Unifit for or unsucess- 
ful in marriage, we declare weeded life a failure. 

A rather general belief in compensation among human 
abilities has arisen from this tendency—a conviction that people 
extraordinarily competent along one line must be deficient in 
another. If the other fellow learns rapidly he will retain poorly. 
The pretty girl has little sense. The highly intelligent are nervous, 
unstable or physically inferior. All of these generalizations are, 
in fact, incorrect and thus disclose the more clearly this unique 
human tendency. 

The ‘ 'Sweet Lemon ” Mechanism 

A fox finding none but sour grapes declared that they were 
really sweet; just the kind for which he had been searching. 
And so, Pollyanna finds that no matter what the calamity, one 
ought really to be pleased because it might have been worse. 
Living in a hovel, we declare it easier to keep tidy and much 
more comfortable than a big lonesome house. Lacking mastery, 
we find supreme virtues in meekness. 

The “sour grapes” mechanism and the “sweet lemon” form 
of adjustment betray a weakness. To declare that really desir¬ 
able achievements or rewards are futile or depraving seldom 
relieves our wants, at least not those grounded in strong native 
trends. Furthermore, the fruits whose desirability was once 
denied later may fall within our grasp, whereupon we must 
either scorn them again or else lay ourselves open to the attack 
of inconsistency. 

Both forms of adjustment are negative—let things come as 
they will and make the best of them—rather than progressive. 
It is the adjustment of the inactive; the same old sour grapes 
are good enough. If they are really sour, it would be better to 
search elsewhere for sweeter ones. It is the opposite extreme of 
adjustment tendency from the behaviour of one who, finding a 
high wall in the path of his progress, attempts to go under it, 
or over it, or around it, and, all of these failing, goes around 
the world to come up on the other side. 
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Prejudice and Logic-Tight Compartments 

Systems of ideas developed by rationalizations of any type, 
beliefs, superstitions, prejudices, grudges or habits developed 
in childhood or later often become so firmly established that 
they can scarcely be dislodged even in the face of substantial 
evidence that they are irrational, useless or even vicious. Such 
acquired systems of response, impenetrable to logical attack, 
have been called logic-tight compartments. 

Among the milder forms of logic-tight compartments are 
our convictions of the superiority of our town or county, our 
college, or ourselves. Several investigations have shown a very 
usual tendency for people, even those of high intelligence and 
broad training, to overstimate their abilities and virtues and in 
particular for those who are generally regarded, for example, 
as decidedly snobbish or vulgar to be blind to the facts. It is 
easy to see that these erroneous beliefs are motivated by our 
fundamental desires. In various ways we may close our minds 
to the arguments which run counter to our wants and cherish 
those which favour them. In the course of time, these prejudices 
become fixed. 

We may have closed minds in various degrees, ranging from 
the slight distortion of facts required to provide a comforting 
explanation of failure in an examination, or that of a male 
clerical worker who may not himself see any relation between 
his fear of competition and his conviction that “woman’s place 
is in the home” to the extreme type of the min who, while 
scrubbing the floor of the asylum, stops to tell you that he is a 
millionaire. While we would call the last a case of insanity and 
the first just a “natural feeling,” both are similar mechanically, 
dififering mainly in the degree to which misinterpretation is 
carried. The delusion of being a millionaire represents logic¬ 
tightness to a degree of absolute immunity to which the term 
dissociation is often applied. 

Adjustment by Defense and Escape Mechanisms 
Psychologists and psychiatrists frequently classify as dissocia¬ 
tions not only systems of ideas or prejudices but also bodily 
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functions. A patient may be at times uncontrollably nervous, 
hysterical or morbid; he may be weak, paralyzed in one part 
or another, blind or deaf; he may have pains, seizures, fainting 
or vomiting spells, dizziness or heart disorders. The term 
dissociation is here merely descriptive; it indicates that some 
function has been broken off from control of the “main” 
personality. What interests us in these cases is that, while not 
the product of rationalization as heretofore described they are 
sometimes none the less acquired as the results of some motive 
and may persist as long as the incentive continues. The motive 
is rerely understood by the patient. The symptoms are the 
result of what is called a “defense mechanism” producing 
protection from some distasteful or fearful task or condition or 
“escape mechanism” affording an escape from some annoying 
or horrifying task, or condition in which the patient finds 

himself. 

Samples of Defense Mechanisms 

A badly pampered young man of a somewhat unstable type 
began his career as an accountant. Before many weeks he was 
brought home complaining of severe pains in the eyes and in 
the right arm, which seemed partly paralyzed. Feeling better 
after a few days’ rest, he returned to his work, only to find the 
attacks recurring. The significant thing about these symptoms 
is that they made his work in the office impossible. Actually, 
the young man found the tedious task at the desk, day in and 
day out, extremely boring, and the work deprived him of the 
freedom and comforts which home life had previously given. 
At the same time, he was naturally averse to quitting out¬ 
right—that would offend his self-respect and bring the scorn of 
his friends as well. Perhaps, one afternoon the fatigue of eye 
and hand did become severe, providing an excuse for release 
from labour for the day. The next day, the same symptoms 
occurred in more severe form and, half frightened and yet half 
gratified, he was taken home. Not only did he thus escape the 
unpleasant work but also the criticism of himself and of others 
as well. In fact, he reaps more sympathy, freedom and general 
care than ever. 
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Psychoneurofic Disorders Considered as Defense Mechanisms 
Many of the “psychoneurotic symptoms” of soldiers during 
the war (often called “shell-shock” improperly since they fre¬ 
quently appeared in soldiers who never reached the front) were 
of the same general type, similarly occasioned. It should be 
observed first that the symptoms, such as paralysis of the arm, 
fainting spells, temporary blindness, vomiting, etc., provide 
“escape” from or a “defense” against arduous or dangerous 
military activities. It should be stressed again that such symp¬ 
toms do not imply pure malingering; they are unintentional, 
although motivated by human tendencies to seek safety and 
ease and avoid danger and hardship. They are as perplexing 
and unintelligible to the patient as to others, but they result, 
nevertheless, in “escape” and often bring unusual care, atten¬ 
tion and sympathy. The remarkable, and yet wholly intelligible, 
thing was the rapid disappearance of the psychoneurotic dis¬ 
orders after the Armistice was signed. The motivation, the 
incessant stimulus which kept them alive, was suddenly 
removed; and as subtly as the symptoms appeared in the face 
of war, they began to disappear with the certainty of peace. 
The symptoms were no longer a defense against the labours and 
danger of war but a prevention of exchanging the confinement 
of the hospital for the freedom of private life. Many of the 
symptoms disappeared abruptly, others slowly, still others 
like other unfortunate habits were more persistent. Thus 
subtly is conduct guided and controlled by our fundamental 
cravings. 

Adjustment by Substitute Activities 

The various forms of introversion and most of the forms of 
rationalization were mental adjustments to the situations which 
interfered with or inhibited the direct expression of native 
impulses. In one way or another some mental activity was 
substituted for overt action. More active adjustments may also 
be made even when the substituted activity is in most respects 
quite unlike the original form. For example, a man who has 
been enraged but who does not dare to give rein to his impulses 
to attack because of his fear of injury, or jail, or perhaps 
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because he doesn’t believe in fighting, may substitute an attack 
with words or looks, or he may control himself for a long time 
but may later vent his rage upon his wife or children. In the 
same way, a man of frail stature, failing to secure a feeling of 
mastry by his physique, substitutes (quite unwittingly, perhaps) 
a dignified gait and manner, or develops a loud, “masterful” 
voice, or a hard, even gaze. A woman, lacking beauty or wit, 
may, to secure approval, adopt gorgeous apparel or affect the 
elite in vocal expression. The unprepared student in writing 
his examination may compensate in volume for what he lacks 
in facts. A man low in the scale of authority at his place of 
work, submissive to others throughout the day, may find a 
satisfactory substitute in ruling his wife and children with a 
stern and unrelenting will. 

Undesirable Substitute Activities 

Substituted activities may be good or they may be bad; some 
are very bad indeed. That addiction to alchol, heroin, mor¬ 
phine, or other drugs may be considered as compensations for 
thwarted desires or ways out of annoying situations, is a grow¬ 
ing belief. Dr. Richard Cabot, Professor of Medicine in Harvard 
University, writes: “We hear a great deal of the physical 
craving for liquor. I do not believe there is any such thing 
except in the people who are in the middle of a drunk. A 
person who has slept it off . . . may well enough go back to it 
and of course he often does. But he does not go back from 
merely ‘physical’ craving, but generally because he is bored or 
because he is blue or because he is restless.” That Dr. Cabot 
had in mind thwarted impulses or annoying conflicts from 
which alcohol has provided an escape, is indicated in this 
further statement: “The alcoholic is helped, so far as he is 
helped at all, by getting at the reason why he started drinking 
and has continued to drink. Then if possible we try to find a 
stronger motive, a motive stronger than the thing that has 
driven him to drink and thus drive him out of drink.” 

More Desirable Substitute Activities 

A substitute activity, then, may get one into diffi- 
ulties worse than the trouble which the activity aimed 
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to relieve. But there are good as well as bad forms of 
compensation. If the maternal urges are thwarted, better 
than idle daydreaming, or novel reading, or a pessimistic 
view of life, or “sour grapes” or a cheery indifference of the 
Pollyanna type, better than some silly or harmful compensa¬ 
tory activity, would be the substitution of some social, 
religious, or educational work. For the fighting, hunting, 
dominating impulses of youty, vigorous athletic games may be 
substituted. When angered, instead of holding a grudge, or 
inflicting damage on the offender in fancy, or working 
off the impulses by verbal attack upon inoffensive persons, we 
might attack the woodpile. A man who had lost his wife and 
children, in a terrible calamity, instead of avoiding the anguish 
by way of delusions, or liquor, or giving up to a wounded- 
hero type of self-pity, plunged more deeply than ever into 
his work and so instead of becoming a ‘‘ne er-do-well, a 
drunkard, or a pessimist, became a very eminent solidier. Of 

all the methods of adjustment to the thwarting of our funda¬ 
mental impulsions, the substitution of some wholesome but 
vigorous activity, while not always the easiest to arrange, is 
by far the best. When the lives of men are deeply searched, 
great achievements are sometimes found in activities which 
began as substitutes for some other interest that was thwarted. 

Alleged Adjustment by Repression into the Unconscious 
In the writings of Freud and many other exponents of the 
4 ‘psychoanalytic” schools, the term “repression” into the 
“unconscious” or “subconscious” appears extensively. Accord¬ 
ing to many of these writers, repression is conceived as a subtle 
mechanism by which many thwarting or painful ideas or 
“conflicts” or impulses under taboo may be temporarily 
avoided by banishment from consciousness. Sex impulses 
(which the Freudians find to be most numerous) may arise 
in forms tabooed by our ideals or training. We cannot allow 
these impulses to be relieved directly or even by daydreaming 
their realization. Attempts to rob them of their attractiveness 
by some form of rationalization, by the “sour grapes 
mechanism, for example, may fail. What we may do, accor 
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ing to the Freudians, is to relegate them actively into the 
subconscious, that is, to repress them. Once submerged in this 
lower region, they become unconscious—we become unaware 
of their existence—but though buried they are really buried 
alive. Still active, they may express themselves in some indirect 
way, often in most mischievous ways. They may come out 
during dreams—a time when our inhibitions are at a low ebb— 
in some symbolic or even direct form. During waking hours, 
the repressed ideas or impulses are more closely guarded by 
the “censor,” that is by our ordinary taboos and inhibitions. 
Their appearance then must be very deceptive; consequently 
they take the form of headache, nervousness, fears, forgetful¬ 
ness, pains, paralysis, or stuttering. Even slips speech or 
writing, difficulties in recalling a name, an appointment, or 
a tune and giggling are ways in which repressed impulses are 
satisfied. Many nervous disorders, it is said, are occasioned 
by these unconscious ideas and impulses. Such symptoms are 
unconscious motives in disguise. 

When explained in detail, the Freudian concepts are 
fascinating and often convincing. Yet they have not met with 
approval in most scientific, especially psychological, circles. 
The trouble is that while they fit in well with popular notions, 
the concepts are really scientifically unsound. 

The Unconscious and Subconscious Ideas 

There may be, in the body, activities which are unconscious; 
that is, activities which arouse no sensations. Our digestive 
processes may be going on, active yet unconscious. The seat 
of consciousness is, of course, the brain and not the stomach. 
Unless the motor and glandular activities, through sensory 
nerves, arouse to activity certain neural mechanisms in the 
brain, the digestive processes arouse no sensations, that is, 
they do not become conscious. The trouble begins when it is 
assumed that the sensations from the stomach, even if not 
experienced as conscious, nevertheless actually exist some¬ 
where, namely, in the unconscious. The fact is that unless they 
are conscious they do not exist at all—in the subconscious 
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mind, in the brain, or in any other place, any more than 
words exist as things in the vocal organs when these organs 
are inactive. “Where,” it is asked, “is a memory or idea when 
it is not conscious? Where is the idea of my birthplace when 
I am not thinking of it? Is it not still a genuine, live idea 
although not in the region which we call consciousness? Given 
a chance, will it not leap out of the unconscious into full 
consciousness? Is this not the process of recollection?” Now 
this doctrine is as perverse as it is simple. Memories and 
ideas are not things, which must always exist somewhere. 
They are merely conscious responses to appropriate stimulation 
just as movements are muscular responses to stimuli. We do 
not say that a movement is something actually existing but 
concealed in a muscle, from which it emerges when activated 
and to which it returns during inactivity. What we say is that 
a mechanism, the muscle, when properly simulated by means 
of a nerve impulse, is thrown into action, with a movement as 
the result. During a period of inactivity, the muscle does not 
contain on actual movement, all that exists is the muscle with 
its nerve connections modified as they have been by past 
exercise. Likewise, the physical basis of conscious recall is 
assumed to be a group of neural mechanisms similarly 
conditioned by past exercise and thrown into action by stimuli. 
In sum, an idea, memory or impulse is like a motor response, 
in the sense that it is a reaction. It is retained in the same way 
that an acquired motor act is retained. Neither a movement 
nor an idea exists as such except when it is activated, at 
other times, neither exists in the unconscious—it is simply 
inactive. 

Unconscious Impulses 

Impulses to eat, sleep or dominate are, like movements or 
ideas, due to reactions of certain mechanisms, and except when 
the mechanisms are active, the impulses do not exist. The 
impulse to eat, for example, is produced on occasions by 
organic conditions such as that of insufficient fuel in the 
system, or by outer stimuli such as the sight or small of foo , 
or —best—by both together. Readiness to eat does recur, not 
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by popping out of the unconscious but as a reaction to 
organic or external stimuli. Similarly, the sex impulses are 
aroused by certain bodily conditions or by an external 
stimulus or by both together. Impulses, like memories, are 
reactions, they exist only when active, at other times there is 
nothing except the mechanism on which they depend. When 
not in a state of activity, impulses do not actually exist as 
entities in the unconscious or in the mechanisms which give 
rise to them any more than snaps and pops exist, as such, in 
an inactive whip. 

These are really not trivial or academic “distinctions with- 
out a difference.” The Freudians, having gone astray because 
of the erroneous assumption that every one carries around 
with him a host of active entities in his unconscious mind, 
assume that these hidden but uncannily active—in fact, 
intelligent—beings disguise themselves and break out, causing 
slips of the tongue, dreams, fears, nervous disorders of the 
various sorts which they find in their patients. There is a 
tremendous difference between the Freudian statement that 
the accountant’s eye and arm disturbances (mentioned abo\e) 
are due to the work of active entities from the unconscious 
and the explanation that these troubles were actually learned 
in much the same way that the cat learns, after many errors, 
to pull a string which opens the box in which it is confined. 

Inactive and Dimly Conscious vs. Unconscious Ideas 
This Freudian mechanism of avoiding unpleasant thoughts or 
impulses by actively pushing them into the region of the 
unconscious where they still exist and stir up trouble-psycho¬ 
neurotic symptoms, for example—we cannot accept as true 
or useful. That we do attempt to avoid unpleasant thoughts 
and impulses is not denied but strongly affirmed. Mainly 
our efforts to forget are efforts to substitute another activity. 
A frequent device, when one thinks of some social blunder, or 
some undesirable impulse, is to begin to sing, read or do 
something else. We get the unpleasant idea out by getting 
another one in. The unpleasant thought or impulse may still 
persist in the background of consciousness and still influence 
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our behaviour as the dun awareness of an important event 
influences our ac ivities and moods, or they may disappear 
entirely from consciousness. In the latter case, the ideas and 
impulses are merely inactive, they are not relegated to a diffe¬ 
rent region where they still remain active in mysterious, not 
to say, fantastic ways. 

Summary with Certain Implications 

The various typical ways by which man escapes the annoying 
situation occasioned by the thwarting of his desires by day¬ 
dreaming the activity, by “sour graping” it, or by pretending 
that the annoyingness is really sati>fying, by rationalizing an 
excuse for the indulgence, or by substituting some other 
activity, good or bad—all of these are acquired adjustments. 
They are learned reactions, just as speaking English, fearing 
the plague, or cracking nuts are learned reactions or habits. 
To say that they are learned is by no means to say that they 
are understood. Just why or how, and often when, he learned 
to enjoy stories of travel, to whistle or to count, generally is 
not undeisood by the learner, nor doss he usually know with 
any definiteness how he now whistles or counts. The purpose 

of this chapter has been to present in general terms a number 

of acquired adjustments to annoying situations provoked by 
the hampering or thwarting of fundamental tendencies to 
action and to illustrate the fact that many habits are formed 
in the service of the dominant cravings. The detailed processes 
involved in learning or habit formation fremaia for later 
chapters and in none of them will it be found necessary to 
invoke the use of uncanny subconscious or unconscious entitiest 

or mystic powers of any sort. 

Remedial Measures and ‘ Cures” for Unfortunate 
Personality Adjustments 

♦ 

The Prevalence of Psychoneurotic Ailments 

That our adjustments to difficulties are both good and a , 
that they vary from mild and quite harmless habits to n ^ >s 
severe “psych meu otic symptoms” has been stated. o 



Motivation and Personality Adjustments 


259 


infrequently the unfortunate defense mechanisms or compensa¬ 
tions, excessive introversion or other adjustments are such as 
to interfer with normal contented living. The vic:im believes he 
is ill, as indeed he is, but the illness is in the realm of general 
behaviour and is not a disease in the ordinary medical sense. 
It is said to be a '‘functional” or “nervous” rather than an 
“organic” disturbance. It is often severe enough to cause the 
victim to search for expert advice or aid. “Half of any general 
(medical) practioner’s ordinary work,” writes Dr. Richard 
Cabot, “is concerned with some type of psychoneurosis, not 
half that the neurologists do, but half that all of the doctors 
in the country are doing to-day, is to treat psychoneurotics. 
That is important in many ways. It seems to me most impor¬ 
tant, because very few of the doctors have ever been trained 
to treat a psychoneurotic, very few have an interest in it. The 
attitude of many a doctor is expressed by his desire to run out 
of the side door when one of these patients appears at the 
front. He hates them, but cannot afford to show it.” By this 
statement of an eminent physician, two facts are implied: 
Disturbances in behaviour generally of a character serious 
enough to occasion a visit to a doctor are as numerous as 
organic disease and treatment by ordinary physical measures 
are apparently of little value. 

How Such Ailments Are “Cured" 

The histories both of medicine and charlatanism are filled with 
stories of “cures” supposedly of disease, but really of psycho¬ 
neurotic symptoms or ailments. The psychoneurotic soldiers, 
above mentioned, were “cured” when the conditions surround¬ 
ing their symptoms were altered, when the motives were 
removed or reversed. Usually the “cure” was effected only 
after some “treatment.” What the treatment should be would 
vary with the individual, for some a strong electric shock, for 
others exposure to complicated apparatus, for others suggestion 
or a heart-to-heart talk. The “treatment” was really but a 
stimulus to arouse a change about to occur, a mere signal to 
move in a new direction. All down the ages this has been true. 
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marvelous “cures,” one after another, are given the credit for 
the change fundamentally due to a shift in motivation. 

The Varieties of “ Cures” 

The main requirement in such a cure is that it shall be notable 
or novel or nasty. Cures by legions have been affected by 
notable personages, novel appliances and nasty nostrums. 
Valentine Greatrakes in the seventeenth century by the laying 
on of hands, Pfarrer Gassner in the eighteenth by word of 
mouth, Phineas Quimby of the nineteenth by his “magnetic 
eyes” and strokings, Emile Coue of our day by suggestion 
and incantation have “cured” hundreds or thousands of the 
typical psychoneurotic symptoms—pains, lameness, contrac¬ 
tions, dumbness and so on. Less eminent curers were effective* 
too, on a smaller scale, such as the traveling “doctor,” who 
has long been with us. Uncle Henry describes him thus for 
Collier’s: “The doctor I remember best was Professor 
Hieronymus—vital healin’, he called it. No knife, no medicine 
nor nothing. Why, magnetism poured out of him like sap out 
of a sugar maple. For 82 he’d take plain tissue paper between 
his palms and vitalize it, an’ all you had to do to keep well 
was just pin it on your night shirt at the back over the great 
nerve center of the human body.” Before his day primitive 
tribes had their “medicine man.” 

Similarly effective has been the use of mechanical 
appliances; in which novelty, something new or mysterious, 
is of prime value. Thus when the first inklings of electric 
forces began to flow, magic “tractors” (sometimes made of 
wood), electric belts, batteries and especially highly compli¬ 
cated and spectacular apparatus began to accomplish cures. 
The blue-glass craze, during which hundreds were supposed 
to have been cured of all sorts of ailments, was reputed to 
have originated in the humorous remark of a wag to a sufferer 
that blue glass should cure illness because the rays were 
“actinic.” Quite aside from their legitimate functions, X-rays, 
radium, plasters, chest protectors—especially red ones—etc.,, 
etc., have been potent in relieving psychoneurotic symptoms- 
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Drugs have been equally potent, especially nastly drugs—few 
have much confidence in a drug as bland as water. Theriac, 
of fame a century ago, made of a mixture of everything that 
tasted bad; asafetida, of a bad odor, which many of us as 
children carried in a little bag hung round the neck with a 
string, strong bitters, stinging liniments, violent physics, 
repulsive lotions such as “skunk oil” or crushed vermin and 
patent nostrums of innumerable sorts have in their time 
rendered “cure*.” 

The Essence of the “Cure” 

These cures are possible because at almost any time a goodly 
number of the cases of psychoneuroses have been relieved of 
the motive responsible for their symptoms. Being ready for the 
cure, almost anything which has a wide and startling repute 
may appear to effect the cure. Where the incentives of the 
symptoms still persist, patients are rarely cured, at least 
permanently, but given the moment when the symptoms have 
lost their function, conditions are ripe for a cure. In these 
moments it is better to be the subject of a marvelous new cure 
than merely to throw away the crutches and walk; the latter 
may arouse suspicion, whereas the former carries with it 
considerable prestige. 

Because of these facts, there is wisdom and justice in the 
coolness with which men of science view the numerous new 
types of mental cures. The mere fact that apparent cures, 
even apparently marvelous ones, are wrought, is by no means 
convincing evidence of intrinsic merit. Many of the forms of 
psychoanlysis. Coueism and other cults, have yet to demonst¬ 
rate their fundamental validity. They may remove symptoms 
without effecting a real cure. 

Real Cure a Psychological and Educational Problem 
For all types of distorted personalities, the chronic introvert, 
the “sour graper,” the rationalizer, the closed mind, the 
subject of unfortunate compensations or defense mechanisms, 
whether mild or extreme, the proper treatment consists in a 
thorough psychological study of the patient and his symptoms 
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and the provision of remedial measures specifically fitted tp- 
the conditions revealed. For the more serious cases, treatment 

to 

comprises the following five steps: 

1. The nature of the abnormality, particularly its incen¬ 
tives and history, must be discovered in the course 
of a careful psychological examination. 

2. The patient should be given to understand, as well as 
possible, the causes, nature and history of his difficulty. 
This step is usually advisable since the patient’s 
cooperation in the remedial treatment is essential; he 
must realize that cure will be achieved not through 
the passive use of drugs, appliances, rest or magic 
verbal formulae but through active readjustment of 
his behaviour. 

3. The patient must be re-motivated in the direction 
of getting well. The examiner, realizing that the patient 
will not really wish to get well merely because he is 
requested to do so, must so change the patient s 
ideas, activities and environment as to produce a 
motive opposing the old symptoms and favouring a 
different form of life. 

4. The patient must achieve confidence that he can and 
will get over his difficulties. This confidence is not 
expected to appear upon request but as the result of 
careful education or reeducation. 

5. Special steps in reeducation, beyond those required 
to accomplish step (3) and (4), must be carried out ta 
produce a more satisfactory mental attitude toward, 
and more fruitful activities in the activities of every- 
day life. These steps cannot follow a general prescrip¬ 
tion but must be adapted to the patient’s special 
mental conditions, his intelligence and previous- 
education, his specific aptitudes and inaptitudes, his 
financial status and other relevant conditions. They 
must be directed not merely to relieve particular 
symptoms but to provide the patient with the attitudes,. 
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activities, vocational and recreational skills which will 
make possible a new type of living that is more 

satisfactory than the old. 

Study of many of the “cures” and new cults will show 
that in various ways they take into account one or more, but 
never all, of these requirements. To cure completely, diagnosis 
and treatment must include all of these steps. 

In this chapter we shall be unable to discuss specifically 
all of the problems which are encountered under each of the 
general steps. An understanding of general psychology, that 
is, of the fundamental urges, feelings, emotions, constructive 
and destructive mental adjustments, intelligence, etc., will be 
essential for diagnosis, and comprehension of the priciples of 
learning and relearning will be needed for the remedial mea¬ 
sures. These and other relevant topics will be continued or 
taken up in later chapters. The diagnosis and treatment of 
distorted personalities, in other words, is one field for the 
application of the principles of general psychology. 

Maladjustment, Diagnosis and Remedial Education of 
School Children 

All of the types of maladjustment mentioned in the chapter 
are found among us from infancy to adulthood. We have 
described the psychoneuroses of adults merely because, being 
more extreme cases, they are more conspicuous. They show 
how serious ordinary adjustments may become. We find the 
same types of symptoms, produced by the same mechanisms, 
and corrected by similar diagnosis and remedial treatment in 
nursery, school and college. 

Some forms of “negativism” so prominent at the age of 
two, outbreaks of temper at six, bullying at ten, smartness 
and mischievousness at fifteen, are typical forms of behaviour 
acquired as means of satisfying fundamental cravings. Shyness, 
withdrawal, haughtiness, sulking, are often means toward 
similar ends. Difficulties, too, like distaste for reading, or 
“disabilities” in spelling may sometimes be traced to peculiar 
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forms of motivation. To illustrate the latter sort of case, the 

following passage is quoted: 

“The writer’s experience is that when one finds pupils who 
learn a little and then forget it, one should immediately 
investigate the possibilities of an unusual motivation, of 
incentives that make it, on the whole, more satisfying for 
the pupil to be a non-reader than a reader. All of the 
pupils, observed by the writer, who failed to respond to 
any method of remedial treatment were probably of this 
sort. In dealing with such pupils, one must discover the 
motive, and, if possible, so change the circumstances as to 
make it more satisfying to the pupil to be a reader than to 
be a non-reader. 

“One of these pupils was a boy of less than average in¬ 
telligence, appearance, wit, strength, agility, and most other 
prized traits. He had distinguished himself from the 
ordinary child in his early years because of his difficulties 
in reading. Soon he had become quite conspicuous, and 
in time a notorious character—‘The guy that nobody could 
teach to read.’ He was sent to the oculist, to the doctor, 
to the principal. He had this tutor and that supervisor 
attempt to teach him. Always he made a little progress 
until, after he had exhausted the novelty of the new 
instructor or place, he lost all he had gained. The next 
examiner found his ability to be nearly zero. He was 
carried downtown to a neurologist, a fact celebrated by 
his friends and family. He was taken uptown to a psycho¬ 
logist. After several enjoyable trips, the report went 
around that these specialists had failed to teach him to 
read. At length the boy was removed from town for 
medical attention. He disliked the new locality. To earn 
the privilege of returning to his home and school, it 
became necessary to learn to read and write well enough 
to correspond with the persons of influence in his case. 
Ability in these lines began immediately to sprout. He did 
not even require an expert’s guidance to learn to real and 

write. 
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“Another case grew out of a conflict which had its genesis 
in the over-anxiety of a mother. Greatly concerned about 
the child’s mental development and eager to get the 
child to read before starting her to school, the mother 
at first urged and pleaded, and, these failing, later tried 
insistence and trickery to achieve her purpose. The child, 
at first merely bored, at length became obstinate in the 
contest with her mother. In this contest the pupil won; no 

incentive or contrivance would induce her to learn to read. 

She pleaded inability and perhaps in time believed in her 
own contention. A change of attitude on the part of the 
mother to indifference toward reading or even pretended 
satisfaction in the child’s failure so reversed the effect of 
the disability that the child proceeded to learn, an achieve¬ 
ment realized without unusual difficulty.” 

Not all difficulties in reading are caused in such ways. 
Some are due to unfortunate techniques developed early in 
the work. But even in these cases, as in those just given, the 
diagnostic programme should include the same general steps. 
Diagnosis should embrace: 

1. a careful history of the case; 

2. an analysis of the motives involved; 

3. a study of the pupil’s techniques, vision, intelligence 
and other factors involved. Remedial treatment should 
involve: 

(a) a rearrangement of the environment such that the 
motives favour, rather than oppose, learning to 
read; 

(b) explanations and encouragement designed to 
create the pupil’s desire to learn and [confidence 
that he can learn; 

(c) specific instruction, guidance and experience by 
methods suited to the difficulties, limitations and 
needs of that particular pupil; and 
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(d) continuation of treatment until the old, inhibiting 
reactions are thoroughly supplanted by the new, 
appropriate ones. This general outline is appli¬ 
cable to practically all forms of maladjustment 
whether trivial ones in handwriting to supermely 
important ones in social, vocational recreational 
or other realms of experience. 

Preventive Measures 

In all fields of service to humanity, prevention is preferred to 
cure, education to reeducation. How shall we avoid develop¬ 
ing undesirable habits which reduce both happiness and 
usefulness? One thing we may do is to become familiar with 
ways that are futile or destructive on the one hand and cons¬ 
tructive on the other. We should, then, understand as well as 
we may the tendencies to idle dreaming, self-pity, rationaliza¬ 
tion, etc., not only in general, but also our particular 
susceptibilities and the conditions under which undesirable 
reactions are most likely to occur. We should understand the 
nature and relative strengths of our different urges and the 
ways in which they may be realized in a manner satisfying to 
us and to society alike. We should know our particular apti¬ 
tudes and inaptitudes for the various activities and skills, 
intellectual and mechanical, social and individual, vocational 
and recreational, by means of which we may live most fully 
under normal conditions or effect adjustments during periods 
of privation. 

Mere knowledge of what not to do; indeed, mere know¬ 
ledge of just what to do, is insufficient. We must acquire 
the interests and skills which best suit our equipment of 
capacities; we must form the habits of holding our mental 
adjustments within proper limits, of thinking impersonally, of 
compensating wisely. 

The “moral” of this discussion is contained in a quota¬ 
tion from William James’s famous chapter on “Habit”; “The 
hell to be endured hereafter, of which theology tells, is no 
worse than the hell we make for ourselves in this world by 
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habitually fashioning our characters in the wrong way. . . . 
The great thing, then, ... is to make our nervous systems our 
ally instead of our enemy. . . . We must make automatic and 
habitual, as early as possible, as many useful actions as we 
can, and guard against the growing into ways that are likely 
to be disadvantageous to us, as we should guard against the 
plague.” 

The principles underlying several of the suggestions offered 
bluntly in these concluding paragraphs will be elaborated, 
and we hope, illuminated, in the chapters which follow. In the 
next few chapters we shall treat, in some detail, the principles 
of learning and habit information. 
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In the preceding chapters, several facts were observed which 
bear upon the nature of learning. In the discussion of the 
connecting mechanism we noted the tremendous complexity of 
neurones, particularly those in the brain, which are concerned 
Jn learning. We observed that, between sense organs and 
reacting mechanisms were series of neural connections offering 
innumerable possible pathways but that the nerve impulse 
usually takes some limited course. The limited conditions were 
found in the synaptic connections, some of which were “open,” 
some of which were “closed.” To acquire new reactions means 
to change these conditions at the synaspes, to change the 
effective connections. In a later chapter we noted the fact that 
such neural changes are possible, as a result of our original 
-natute. For this reason, it was said that the capacity to learn 
is a native trait. In the last two chapters were given 
illustrations of some of the dynamic factors in learning, with 
special emphasis on the role of certain prominent cravings in 
initiating and subtly controlling learning. The importance of 
proper habit formation was also stressed. Learning and habit 
formation is adjustment to the conditions of life. We strive 
to avoid the annoying and to achieve the satisfying states of 
affairs, and in thus striving we learn; but what annoy and what 



The Laws of Learning 


269 


satisfy are largely determined by a number of native and 
acquired cravings. This does not mean that the habits we form 
are specifically predetermined by our natures. On the contrary, 
many habits, both good and bad, may satisfy our cravings and 
what is more, our main urges may be modified within limits, 
by proper training. The present chapter serves as an introduc¬ 
tion to the principles to be observed in the task of training 
one’s self or others. First will be presented certain very general 
laws of learning, principles which hold for every type of 
acquisition. These will be illustrated anew as we proceed to 
more detailed considerations and to particular rules of economy 
in learning. 

We Learn by Reacting 

Of prime importance is the first generalization, namely, that we 
learn by reacting. Learning takes place only during activity; it 
is never a passive process of absorption, but on the contrary, a 
very active process of reacting. Acquisitions of the observa¬ 
tional or informational type, such as becoming familiar with a 
face, tree or building so that we can later recognize or recall it, 
or memorizing names and dates, the spelling of a word, or 
acquiring information during reading like the acquisitions of 
movements and skills, are the result of reactivities. The same 
is true of learning to control one’s temper, or to appreciate 
music, art or literature; all these are acquired in the process of 
reacting. In fact, what one learns are reactions, namely, those 
reactions which, having once been made, are strengthened 
during further responses. 

The Law of Use 

The simplest form of learning consists in the strengthening of 
native reactions. Exercise of any reaction—walking, grasping, 
crying, laughing, becoming angry, sad, or joyous—other things 
being equal, tends to make that reaction more prompt, more 
certain, more easy. The use or exercise of any situation- 
response connection strengthen it; the stronger the connection 
the more prompt, easy and certain the response. The use of a 
connection unit (series of neurones) brings about certain 
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changes, possibly in the synapses, which makes the passage of 
the nerve impulse more rapid, easy and complete. This is what 
is meant by increasing the strength of the connection between a 
stimulus and a response. Such modifiability of nervous struc¬ 
ture is a native capacity which may be expressed by the Law of 
Modification by Exercise, or more simply, the Law of Use. It 
may be stated as follows: Whenever a modifiable connection 
between a situation and a response is exercised, other things 
being equal, the strength of that connection is increased. 

The Law of Frequency 

The Law of Use expresses a basal fact, one that is needed to 
explain learning of every kind. A necessary correlate of this 
law is the fact that exercise up to a certain physiological limit is 
cumulative in effect. If one response strengthens the connection 
somewhat, then two responses have greater effect than one, 
three greater than two and so on. Consequently, other things 
being equal, the moie frequently a connection has been exer¬ 
cised the stronger the connection. This is sometimes called the 

Law of Frequency. 

The Law of Disuse 

Modifications in the nervous system produced by use, however, 
are not retained in completeness for unlimited time. he 
nervous changes brought about disuse are, roughly speaking, 
comparable to those produced in a muscle. One may by 
exercise strengthen the musle to a high degree of vigour, but 
the effects gradually disappear with disuse. The gradual forget¬ 
ting of names, dates, or poetry, the gradual loss of skill in 
typewritting, drawing, singing, etc., when these functions are 
not revived by exercise, illustrate this fact. The Law of Disuse 
takes a place with the Law of Use as a well established 
principle. It may be stated as follows: When a modifiable 
connection between a situation and a response is not exercised 
during a length of time, the strength of the connection is 

decreased. 

The Law of Recency 

The deterioration of connections through disuse is a gradual 
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process. One day of disuse causes some loss in the strength of 
a conection two days a little more, and so on. The effect is 
cumulative, a fact often expressed in the correlative Law ot 
Recency, which may be stated thus: Other things being equal, 
the more recent the exercise, the stronger the connection 

between the situation and response. 

The Principle of Simultaneous Stimulation in the Formation 
of New Connections 

While the strengthening effect of use is involved in all learning 
(the weakening effects of disuse being really a passive process), 
the acquisition of all complex functions such as writing, 
speech, swimming, reading, learning poetry, involves a great 
deal more than mere repetition of a number of native reac¬ 
tions. It involves the addition and elimination of constituent 
connections and the constant reorganization of reactions into 
new combinations. We do not learn to write by merely repeat¬ 
ing the same activity which was adopted on our first attempt 
to write. We begin with one combination of reactions which 
continually changes, during further practice, by elimination of 
some of the older component reactions and the addition of other 
new ones and the constant recombination of those activities 
present at each moment of practice. We must, therefore, explain 
how S-R connections are added, eliminated and combined into 
new total patterns. 

New connections are established when two (or more) 
situations which elicit different but not mutually exclusive 
reactions are repeatedly presented simulaneously. When an 
object moves rapidly toward the eye, the native reaction is a 
wink, when the skin of the finger is stimulated with a slight 
electric shock the native response is a quick withdrawal of the 
hand. If the two stimuli are given at once the result is a 
simultaneous wink and jerk of the hand. If we continue, time 
after time, to give the two stimuli at once and finally give only 
one—Wsay the electric shock —the probable result is that both 
the jerk of the hand and the wink will occur at once. Or, if wc 
move the object rapidly toward the eye, both sink and jerk 
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will occur. Here, then, is a clear case of acquision, we now 
have a combination of two responses to a situation which 
previously gave us only one. Or, to say the same thing in 
another way, we have acquired new connections: one between 
the eye stimulus and the hand effectors, and another between 
the hand stimulus and the wink mechanism. Now pathways 
through the nervous system have been opened up and streng¬ 
thened by use (repetition) so that the nerve impulse flows 
through and produces a new reaction. 

The Neural Basis of Learning 

A significant feature of the nervous system is that it provides 
pathways from each receptor to a tremendous number, pro¬ 
bably to all effectors. Of these innumerable connections but 
few are strong enough to arouse the effectors as the result 
of ordinary stimulation; the others are “closed” in the sense 
of usually producing no observable reaction. Actually, then, 
physical connections between the eye stimulus and the hand 
muscles, as well as between the hand stimulus and the eyelid 
muscles must have been in existence to begin with. Let us 
call the stimulus, movement of the object toward the 
eye. Si, and the wink Rl; the electric shock S2 and the 
withdrawal of the hand R2. The connections are pictured in 
the figure below. The heavy line indicates a strong connection, 
the dash line a weak connection. Although SI is actually con¬ 
nected with R2 it cannot alone arouse R2 because the inter¬ 
vening pathway (mainly the synapses at y) offers too much 
resistance. When S2 is stimulated at the same time, the barriers 
at y are broken down so that the impulse from Si gets through, 
discharging weakly at first, into R2, according to the principle 

Central 

StirvHjrus connections Responses 



of facilitation. By repetition of this combined stimulation, the 
impulse from SI, according to the Law of Use, would break 
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through more and more readily. In other words, the connection 
between Si and R2 is gradually strengthened by use until SI 
alone is capable of producing the response R2 as well as its 
original, Rl. All of this is true of the S1-R2 connection 

also. 

Characteristics of Acquired Joint Reactions 

By the repeated presentation of two situations which produce 
two harmonious (in the sense that both can occur at once) 
reactions, each stimulus becomes connected with both 
responses. To each has been attached a new reaction, in addi¬ 
tion to the old one. The object-approaching*the-eye produces 
a jerk of the hand; the shock produces a wink. Neither of these 
was made, until the “subliminal” connection (a connection too 
weak to elicit an actual response) had been strengthened by the 
combined exercise. Thereafter, either situation produces both 
responses; and according to the Law of Use, continually to 
administer one stimulus would further increase the strength of 
both connections, so that the combined response would occur 
more surely, promptly and easily. The raises the question as 
to whether both combinations are identical. No, they are not; 
for the reason that the connection of each stimulus with its old 
response always remains stronger. The object-approach-eye 
stimulus invariably produces a combination in which the wink 
is more emphatic; the finger shock produced a combination in 
which the finger jerk is more pronounced. While the reactions 
in both cases include both wink and finger jerk, it is necessary 
to think of them as a joint reaction determined by the strength 
of the particular connections between the specific stimuli and 
the specific responses. The jurtification for this is seen most 
clearly if you fail to exercise one of the joint reactions for a 
while. Fail to apply the shock stimulus for a time and the wink 


Before excercise After excercise After disuse 
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unit of the combination may fail to occur—it has died out from 
disuse—whereas the withdrawal of the hand, being more 
strongly connected with the stimulus, still occurs. 

r 

The facts are shown diagrammatically in the figure above. 
In the figure, the heavier the line the stronger is the connection. 
The dotted line means a subliminal connection. 


Simultaneous Stimulation in the Acquisition of Motor 
Reactions 

When a hungry kitten sees food it will run toward it. If a child 
displays food, at the same time calling ‘Kitty, kitty,” a 
sufficient number of times, the kitten will eventually respond to 
the call alone. When we are breaking a horse, it does not, of 
course, respond in any way except by pricking up its ears when 
we say “Whoa.” We stop the horse by pulling on the bit and 
if, at the same time, we shout “Whoa,” and repeat sufficiently, 
the horse will stop eventually at the word. In both of these 
cases new connections have been acquired. In both cases, the 
old response to “Kitty, kitty” or to “Whoa” was mainly an 
awareness of the sound with but little motor response. I hese 
responses still persist but occur simultaneously w.th the new 
reactions, i.e., running toward the call or stopping a 

“Whoa.” 


Simultaneous Stimulation in the Acquisition of Emotional 

Reactions . 

Connections with glandular reactions, as well as with m 

reactions, may be acquired in this way. To the stimulus, oo 
in the mouth, a dog responds by recretion of saliva. If at t e 
time food is presented a bell is rung, the animal will, alter 
sufficient trials, respond by the salivary reaction to the e 
alone. It is in this way that the human mouth comes to 
“water” at the sight or smell of food, the sound of the is es 
or the dinner bell, or the mere thought of food. Very diffus 
organic or emotional reactions may be attached to new st 
in this way. A man who suffered acute nausea in a room which 
smelled strongly of camphor finds that later the odor o 
camphor tends to reinstate the sickness. After a long voyage. 
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during which one has been seasick, the smell of ship or sea or 
the mere thought of them may turn one’s stomach in some 
degree. Similary tears, mirth, affection or minor likes and 
dislikes may secure new attachments. In these instances, the 
reaction produced by the newly attached stimulus is not 
identical with the response produced by the original stimulus. 
It is merely a weakly aroused reaction of the same sort, weakly 
aroused since it would require a great deal of exercise to make 
the new connection as strong as the old. 

Simultaneous Stimulation in Informational Learning 
Certain types of information are acquired by attachments of 
this sort. When shown a leaf, the child reacts by becoming 
aware of the object. If, while showing the object, one says 
the word “leaf” and repeats this simultaneous stimulation a 
number of times, the child will come to think of the object 
when he hears the word alone. Thus he learns the meaning of 
the spoken word; for the word itself is merely a combination 
of auditory stimuli not in the least like the visual appearance 
of a leaf. Next, we may show the object (or say “leaf”) while 
the child looks at the printed word leaf. With sufficient 
combined repetitition, the child will learn to think of the 
object when he sees the printed word. Later the object, a 
picture of the object, the spoken, written, or printed word, may 
be coupled with the French words “la feuille” and the two 
together reacted to until he thinks of the object or, at least, 
something which stands for the object, when lie sees the French 

words. All such learning is accounted for the principle of 
simultanceous stimulation. 

The Terms “Conditioned Reaction" and “ Conditioning" 

Many of the jIIusrtations just given have been described as 
‘ conditioned reactions” and the processes of developing them 
by presenting simultaneously two situations which lead to 
different reactions has been called “conditioning.” The term 
conditioning” was introduced by a famous Russian scientist, 
Pavlov, who first described the case of “conditioning” the 
salivary reflex by presenting its stimulus, the taste of food, 
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simultaneously with the sound of a bell. The same terms have 
been used extensively by John Watson and other “behaviourists’* 
in this country. There is one objection to the these terms. It is 
that Watson and others have applied to them incomplete 
description of the whole process of forming and eliminating 
connections by simultaneously presenting two stimuli. They tell 
only half of the story. In describing the dog-salivary case they 
speak as if the salivary reaction were merely attached to the 
bell stimulus, forgetting that the bell stimulus provoked its 
response, pricking up the ears, which is also attached to the 
food stimulus. While it does not seem to matter practically in 
this case whether the bell stimulus did or did not cause a 
response, it matters greatly in some cases, as we shall presently 
see. It matters greatly whether the two reactions made to the 
two stimuli are capable of happening at once, and uniting into 
a joint response, or whether they are incompatible and contra¬ 
dictory. For this reason, which will become more significant 
as we go along, we prefer not to use the terms “conditioned 
response.” We prefer to place the emphasis upon the applica¬ 
tion of the stimulus. This is really the important matter from 
the practical point of view. The principle of simultaneous 
stimulation covers all the cases described by conditioning an 
other important cases too. Some of the latter will now be taken 

up. 

Simultaneous Presentation of Situations in Perception 
In actual life, the simultaneous stimuli are not invariably 
limited to two; indeed, the usual case includes many more, but 
the principle is the same. It is by the combination of many 
reactions, for example, that percepts are built up. When a chil 
is first given an apple he makes many reactions to the many 
stimuli which the fruit provides. He becomes aware of its odor 
of its shape, its weight, its taste, etc., by responding to tne 
several olfactory, visual and other stimuli, simultaneous y 

immediate succession. The several responses become attached t 
each of the several stimuli and with frequent repetition of the 
experiences one stimulus alone may activate simultaneously. 
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some degree, the several reactions. The apple ts thus perceived 
when only seen or smelled or felt. We become at once aware of 
it as a combination of such and such tastes, odors, shape, 
weight, uses, cost, etc. An apple perceived through the sense of 
touch is not exactly the same as the percept of an apple smelled, 
tasted or seen. But the perceptual reaction is so quick, and 
our interest in it so practical, generally, that, aside from the 
differences in the component sensory qualities—colour in one 
case, odor in another, etc.—we do not realize the distinctions. 
Each perceptual reaction is, as the exponents of Gestalt 
psychology say, a unified or integrated configuration, but it 
is, as we see it, an integration which develops and changes 
with alterations, additions and subtractions, of parts. 

General Conclusions 

The samples of learning so far considered are, of course, 
acquired by use, once the posibility of the exercise of the new 
connection is established. The interconnections in the nervous 
system make possible limitless additions of connections; all 
that is needed, apparently, is simultaneous presentation and 
exercise. If we can attach the wink reaction to a stimulus on 
the finger or the salivary reaction to the sound of a bell, it 
would appear that we can attach any stimulus to any response. 
So we may generalize: By means of repeated simultaneous 
presentation of stimuli any reaction which the organism can 
make may be attached to any situation to which the organism 
is sensitive. This is the general principle of simultaneous 
stimulation. 

This is an important generalization; but should it be called 
a law and be put on a par with the Law of Use or Disuse? 
If we examine the facts closely it will appear that exercise is 
really doing the work. From the start there existed real but 
weak (subliminal) connections which were strengthened when 
the proper combination of the stimuli was provided. We have 
merely described the results of the operation of the Law of 
Use under certain conditions; namely, when two (or more) 
situations leading to different but not mutually exclusive 
reactions are repeatedly presented together. 



278 


Educational Psychology 


The Principle of Simultaneous Stimulation in the Elimination 
of Connections 

Learning does not consists entirely of the strengthening and 
consequent addition of effective connections. Weakening and 
elimination of connections already present is quite as 
important. A reaction may be eliminated by the simultaneous 
presentation of two (or more) stimuli which lead to mutually 
exclusive reactions. 


An Experiment with a P e/ch- 

A minnow thrown into an aquarium with a hungry perch will 
be very promptly seized, since the former acts as a stimulus to 
one of the strongest of the latter’s native food-getting reactions. 
If a glass partition is placed so as to divide the aquarium into 
halves, the perch in attempting to seize a minnow thrown 
into the opposite compartment bumps into the transparent 
obstruction. On receiving the bump, the big fish turns about 
and swims to the edge of its compartment. Shortly, it darts at 
the minnow again only to be halted by the same punishment. 
It will suffer a good many bumps on the first day before giving 
up entirely, but on the next day fewer bumps are effective; 

and so on, until after about thirty days, instead ot attacking, 

• • 

the perch swims off to the side or engages in other activity. 
The attack reaction has been, temporarily at least, eliminated. 
The bump not only blocked the old reaction but set up a turn- 
about-and-swim-away reaction which by simultaneous associa¬ 
tion became attached to the old stimulus. When the perch 
now sees a minnow, the nerve impulse is shifted into the turn- 
away reaction. Tnese facts are illustrated in the accompanying 
diagram. 
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An Experiment with in Infant 

An infant while playing with some pets, which it fondled with 
pleasure, was frightened by a crashing noise. The child, of 
course, could not fondle the pets and at the same time with¬ 
draw in fear. The fear reaction, getting the right of way, put a 
stop to the caressing of the animal. The interesting thing about 
this case was that later when the child saw one of the pets he 
no longer approached it with pleasure but retreated in fear. 
This was not a combination of two reactions, but a selection 
of one reaction and elimination of the other. The nerve 
impulse aroused by the sight of the animal has been shifted 
from its old course into another. The fear has been substituted 
for the fondling reaction. So far as the principle of simulane- 
ous stimulation is cocerned, this case is quite like the previous 
one, as shown in the accompanying diagram. 



The elimination of the attack on the minnow by the perch 
might be explained by the simultaneous introduction of a 
stimulus (the bump from the glass partition) which proves an 
effective block and which also sets up a mutually exclusive or 
“incongruous” reaction—the turn-away. In the case of the 
child who acquired a fear-and-retreat reaction on sight of the 
animals, there is scarcely a blocking of the original response 
of approach, although there is introduced an “incongruous” 
reaction. That is, the child cannot simultaneously approach-to- 
caress and withdraw in fear. The latter reaction wins out 
conceivably because it is stronger and by means of association 
becomes attached to the stimulus which originally led to the 
incompatible response of approaching-to-fondle. 


Elimination with a Blocking 

Responses are eliminated, however, when no external blockage. 
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or obstruction is obviously present to set up an incongruous 
reaction. A famous experiment, performed upon spiders, will 
serve as an illustration. It was found that a spider descended 
hurriedly into its web when the web was jerked gently. When 
the insect had climbed back, a repetition of the stimulus 
produced the same reaction; but after eight or nine trials the 
stimulus suddenly lost its power; the spider failed to react by 
descending into the web. Next day, however, the stimulus was 
effective for a time but failed after six or seven repetitions, 
and after about ten days the dropping reaction ceased 
entirely—at least for a time. In this experiment the spider’s 
reaction was not physically blocked; no pain was involved; no 
definite incongruous reaction was obviously set up. The 

connection between the jerks of the web and the response of 
dropping, which was at first prompt and certain, had been 
stamped out. 

The Law of Effect 

This is really a most curious matter. It looks as if dropping- 
to-the-ground reaction had been eliminated in the very process 
of exercise. According to the Law of Use, the tendency to 
drop when the spider web is jerked should have been streng¬ 
thened; should have become more prompt and cetain. Instead 
of that, it gradually became less prompt and certain, finally 
being eliminated entirely. Let us give another illustration of a 
similar phenomenon. 

Illustration from Study of Rats in a Maze 

For one investigation, a box was constructed in such a way as 
to offer to a rat placed in a certain compartment four different 
avenues of escape, all of which led to food. The box is pictured 
in Figure 11.1. One way led through a small compartment in 
which the rat always received a slight electric shock as he 
passed; a second led to a similar compartment, in which the 
rat was confined for twenty seconds before being permitted to 
proceed, a third led to a long pathway to be traversed before 
food was reached, and the fourth compartment provided a 
short pathway directly, to the food.. The positions of the four, 
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little compartments were so arranged that a particular rat, 
on his first trial, was as likely to enter one as another, so, 
by using a number of rats, it was possible to ascertain the 
factors which guided choice. Each of thirteen rats was given 



Fig. 11.1: The Experimental Compartment Box Showing the Several 

Routes. In the actual experiment the compartments were 
rearranged for different groups, of rats i.e. % for one group 
“confinement” would be situated on the left, for another 
in the second position, as pictured above, for another in 
the third position, and for another on the right. Thus no 
type of “effect” was given the conceivable advantage of a 
favourable position. Movable doors were also provided to 
force the rat in the direction desired after emerging from the 
compartment. (After Kuo, Journal of Comparative 
Psychology, Feb., 1922.) 

trials until it had finally selected and thoroughly learned one of 

* * 

the four ways. 

At first, a rat was as likely to take one way as another, 
wito the result that in the first four trials each way to the food 
was practiced equally aften, approximately. But soon all had 
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given up the pathway which produced the shock. A little later 
all had refused the way which produced the twenty seconds of 
confinement. The long way was eliminated more slowly; but 
finally all but two, went by the short route. Now, by the Law 
of Use alone, it would seem that an equal number should have 
learned permanently to go by each route, since each was chosen 
and exercised equally “often at the beginning. But the fact 
was that the exercise which brought pain failed to be effective; 
the rats soon gave up that route. Practice of the route which 
brought confinement was more effective; but finally that route 
was eliminated by the whole group. Use of the roundabout 
pathway was likewise insufficiently effective, since with the 
exception of two rats all gave it up although they relinquished 
this pathway less promptly than they did the first two routes. 

Illustration from Behaviour of Cats _- 

Another illustration, similar in principle, may be more clear. 
Suppose that after five cats have been taught to come to the 
call of “Kitty, Kitty/’, each is called singly, and No. 1 is 
given food and later caressed. No. 2 is caressed only, No. 3 is 
totally disregarded. No. 4 is sprinkled gently with water, 
and No. 5 is doused with water. Assuming that all have just 
learned to respond to the call and that other conditions such 
as hunger, fatigue, the satisfaction occasioned by the activity 
under way at the time called, etc., are approximately equal, 
they should all learn to come more promptly and surely by 
virtue of exercise, as they are repeatedly called. But will they? 
Cat No. 1, which was fed and petted, will probably come 
more and more surely and promptty; No. 2, which was merely 
petted, will probably continue to come but not so promptly 
as No. 1; No. 3, which was entirely disregarded, will probably 
continue to respond for a while, but less promptly and fre¬ 
quently, finally failing altogether; No. 4, which was sprinkled, 
will probably give it up more quickly than No. 3; and No. 5, 
which was doused, will probablity very promptly show a 
failure to respond. 

The Influence of the Effect of a Reaction 

Certainly it looks as if influences other than exercise and 
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simultaneous presentation of stimuli, are at work here. Very 
potent influences they must be to nullify and augment the 
results of exercises as they seem to do in the illustrations just 
given. It looks as if there were something in the effect of a 
reaction as a whole which either reinforces or decreases (he 
results of use or causes an animal to repeat the act in one case 
and avoid it in the other. Reactions which result in pain, 
confinement, the holding up of a tendency under way, futile or 
wasteful work, all tend to give way to reactions which are 
more satisfying or less annoying. On the other hand, reactions 
which bring release from confinement or pain, which bring 
food, kindly treatment or attention, are repeated and stamped 
in. It is the reiction which gratifies some strong urge, which 
brings a satisfying state of affairs, absolute or relative, that is 
selected and learned quickly during use The more satisfyins 
the resulting general state the more surely the reaction will be 
repeated and the more quickly it will be mastered. 

An infant lying in its crib is disregarded by its mother and 
her guest. Soon the child begins to cry and scream. The 
women rush to the baby, pick it up, fondle and pet it. Treat¬ 
ment highly satisfying to the child is thus associated with 
crying and screaming. Similar experiences follow on many 
occasions, and when the child has attained several years of 
age it may still set up a great racket if it is disregarded or 
uncomfortable. The tendency to cry and scream in such 
situations appears to have been built up by the satisfying 
effects of attention which it had always brought. One child, 
aged eight, had developed a habit of persistent “begging” 
when its mother said “No” to its requests, whereas a neigh¬ 
bouring child of the same age took “No” as final without 
further whimpering. Both children had in earlier years repeated 
their demands after the first “No”, but the mother of the first 
child, perhaps to avoid being bothered, frequently gave consent 
sooner or later, whereas the other mother did not change her 
decision. A child learned to use a “naughty” word on the 
street because it was taught and applauded by some “nice big 
boys, ’ but its use at home was stamped out because it brought 
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a scolding, or perhaps better, total disregard. Attach to any 
response a stimulus which satisfies a craving and it will be 
learned, attach one which thwarts a craving and it will drop 
out. 

The “Law of Effect ” 

Such facts as these seem to indicate that the Law of Exercise 
alone is insufficient to illuminate all cases of learning. Such 
facts as these seem to call for a companion principle. A 
companion principle was offered about 1900 by Thorndike. It 
was called the “Law of Effect.” The following is one way of 
stating this formulation: Individuals tend to repeat those 
reactions which, on the whole, are satisfying, whereas they 
tend to avoid, and therefore to fail to repeat, those reactions 
which, on the whole, are annoying. 

Explanation of the Law of Effect in Accordance with the 
Principle of Simultaneous Stimulation 

It should be noted that the Law of Effect states that certain 
t>pes of reactions, namely those which are, on the whole, 
satisfying, will be repeated, and consequently learned. It states 
that reactions which are annoying, on the whole, will be 
avoided, therefore not repeated and consequently not learned. 
Few students of psychology would deny these general facts, 
but there is much dispute concerning the more ultimate 

explanation of the facts. 

An Explanation of Effect in Terms of Neural Conditions 

Thorndike, who originated the term Law of Effect during is 
pioneer work on animal learning, was inclined to believe that 

“satisfyingness” and “annoyingness” were intimately associated 

with the subtle changes in the neurones themselves, which m 
one case intensify or further the effects of exercise and in the 
other reduce or nullify them. Them hypotheses are contained 
in the following quotation: “When a modifiable connection 
between a situation and a response is made and is accompanied 
or followed by a satisfying state of affairs, its strength is 
increased: when made and accompanied or followed by an 
annoying state of affairs, its strength is decreased.” That is to 
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say: The effects of exercise influence the neurones in the one 
case in a way favourable to strengthening the connections and 
in the other case in a way to weaken the connections. The 
difficulty with this assumption is the lack of information 
concerning the character of the neural changes correlated with 
satisfaction on the one hand and annonyingness on the other. 

An Explanation in Terms of Simultaneous Stimulation 
The facts covered by the Law of Effect can be explained in 
another way. They can be explained in terms of simultaneous 
presentation of two or more situations such as we have illus¬ 
trated above. It is merely necessary to observe in these cases 
that while the person or animal is reacting to one stimulus 
another stimulus is supplied which lands to a different response 
which is so decidedly satisfying (or annoying) as to make the 
reaction “on the whole” satisfying (or annoying). Take the 
case of the cats. The first stimulus is the call “Kitty, Kitty!” As 
a response to this stimulus the cat runs to the experimenter. 
Now while still calling “Kitty, Kitty” the experimenter applies 
another stimulus, a bowl of milk. To the bowl of milk the cat 
respondents by the satisfying reaction of drinking. Now consi¬ 
der cat No. 5. While calling “Kitty, Kitty”, as the cat comes 
near, the experimenter applies another stimulus—a dash of 
cold water. The latter stimulus sets up the negative reaction of 
withdrawing in annoyance. This reaction becomes attached to 
the simultaneous stimulus “Kitty, Kitty.” Later the call alone 
tends to produce an annoyance and withdrawal. Take cat No. 
3 which was disregarded. While calling “Kitty, Kiity,” the 
experimenter, instead of giving food as before, offers simulta¬ 
neously the stimulus “disregarding behaviour.” An unaccus¬ 
tomed disregarding behaviour on the part of the experimenter 
tends to produce the response “do nothing” on the part of the 
cat. This response tends, of course, to be connected with the 
call of “Kitty, Kitty,” so that later when the call alone is 
heard the cat respondents by “doing nothing”—except being 
annoyed. Since the response to “disregard” is less emphatic 
and less annoying than the reaction to “being doused with 
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water” it tends to be connected less firmly and quickly with 
“Kitty, Kitty.” 

Now take the case of the spider. The first stimulus, a 
jerking of the web, had in the spider’s previous experience 
occurred together with “seeing a fly” to which the spider 
responded by scurrying down to its web to enjoy a dinner. 
Later the jerking of the web alone produced the dash into the 
web. But when the experimenter entered, the jerking of the 
web occurred not simultaneously with presence of a fly but 
with the simultaneous situation “nothing but an empty web.” 
To the situation “nothing but an empty web” the spider’s 
customary response is to “do nothing” or “stand pat.” What 
the experimenter did, then, was to present repeatedly alone 
with a, “jerking of the web” a new stimulus “nothing but an 
empty web” until the response to the latter stimulus, namely, 
“do nothing” became more closely connected with the original 
stimulus, the jerking, than the “running down which was 
previously connected with it. Thus it appears on close exami¬ 
nation that all of these are really cases of simultaneous presen¬ 
tation of two or more stimuli. In all these instances one 
response proves to be the stronger; it is prepotent and in the 
course of time the prepotent response becomes attached to both 
stimuli. The more prepotent the response is, the more surely 
and quickly it becomes the reaction to both situations. These 
cases, then, are not really exceptions to the Law of Exercise 
but merely illustrations of its operation in complex cases in 
which different stimuli simultaneously presented lead to 

different types of response. 

One Situation May Include Two or More Stimuli Occurring 
Simultaneously 

It is important to observe that in many cases of learning one 
thing, event or situation may be responsible for two or more 
stimuli. Take the familiar example of the child who learns to 
avoid exposing his hand to a flame. First the child sees the 
flame; that is, he responds to a visual stimulus. The flame is an 
.attractive visual object to which the child reacts by approach- 
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ing, extending his hand, and feeling pleased. The moment his 
hand comes in contact with the flame, another stimulus 
becomes effective, namely, extreme heat. The flame, then, is 
really two stimuli, it is a visual stimulus to the eye provoking 
a satisfying inner response and actual approach, but also a 
thermal stimulus to the hand producing annoyance and quick 
withdrawal. Note, too, that both occur together, or nearly 
enough together to make them a case of simultaneous stimula¬ 
tion. The child was probably seeing the flame when he touched 
it, or at least, he looked immediately after touching it. In this 
case the annoying, withdrawing response is prepotent over the 
more mild, pleasing, approach response and later the mere 
sight of the flame leads not to happy approach but to annoy¬ 
ance and withdrawal. The latter response to the sight of the 
flame will, on repetition, usually become reduced to a mere 
twinge of annoyance and a mere keeping at a distance instead 
of terrific annoyance and complete withdrawal. These reduc¬ 
tions are due, however, to other experiences which come in 
later, experiences which, if outlined, would reveal the same 
processes of simultaneous stimulation. 


The Role of Effect in Simultaneous Stimulation 
If these cases can be explained by exercise, when two stimuli 
leading to different responses are simultaneously presented, is 
not the Law of Effect superfluous? At first sight it does seem 
so. But wait. These cases can be explained only when you 
show that one response is prepotent. Now avoiding reactions 
are prepotent over rather indifferent reactions, and the avoid¬ 
ing reaction, goes along with annoyance or unpleasantness. On 
the other hand, the accepting, go-ahead reactions are prepo¬ 
tent over indifferent reactions, and the positive, accepting 
responses go hand in hand ?with general, organic satisfaction. 
Now, what are the vital matters but these effects? The whole 
question is: What effect will be produced by the new' stimulus 
one is about to apply? What will be the effect of presenting 
along with the call Kitty, Kitty” such a stimulus as—a slap 
on the ear, a piece of fish, or rubbing the fur the wrong way? 
What will happen to the old stimulus depends entirely on the 
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effeet of the new one. So it appears that the matter of effect is 
of vital importance. It is so important that such a statement as 
that which comprises the “Law of Effect” becomes a practical 
guide of primary value. 

The Combined Operation of Exercise and Effect during 
Simultaneous Stimulation 

In dealing with any learning problem, then, there are facts to 
keep in mind. First, one must remember that nothing is 
learned without exercise. A response cannot be acquired unless 
it is made. Even if making a response once ties it up to a 
stimulus, exercise has been at work since to make a reaction 
once is to give exercise to that stimulus-response unit. The Law 
of Exercise, therefore, is sound and indispensable. Second, one 
must remember that a new connection can be made only when 
two or more stimuli are presented together. Conversely, when¬ 
ever a marked change in a response to a given stimulus occurs, 
you may be sure it was brought about by the simultaneous 
occurrence of some other stimulus with the first one. The 
question a teacher or animal trainer must always ask, then, is 
“What stimuli are now acting simultaneously?” or “What new 
stimulus am I permitting to act in this situation? Third y, one 
must ask: “What will be the effect of any new stimulus that 
may appear or be purposely introduced?” The last question is 
of primary importance because its answer will determine what 
reaction will eventually emerge and become attached to the 
stimuli that were presented together. One must always as 
one’s-self: “What stimuli am I presenting together? What wi 
be the effects of each stimulus? How much exercise am 
providing or must I provide?” You can cover all phases of the 
learning process only by considering the exercise and effects o 
reactions set up together. Neither the principle of exercise nor 

of simultaneous presentation, nor of effect alone will explan 

learning or enable you to predict what will be learned. A 
three principles must be taken into account. 

Use of the Terms Satisfying and Annoying . 

The statement of the Law of Effect must be cons.dered further. 
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The statement may be slightly modified as follows: Individuals 
tend to repeat and consequently to learn, those reactions which, 
on the whole are satisfying, whereas they tend not to repeat, 
and consequently not to learn, those reactions which on the 
whole are annoying. The terms satisfying and annoying are 
used merely as suggestive guides to two types of adjustments 
into which, most human reactions can be grouped. The one 
group refers to positive, accepting adjustments, the other to 
negative, neglecting or avoiding reactions. Within each group 
are innumerable particular reactions differing in details, but 
alike in that all in one category are positive, and all in the 
other are negative adjustments. We use the terms satisfying and 
annoying because each suggests rather well the character of the 
various responses in its group. We noted that in the case of 
human adults who can report their experience reliably, the 
reactions included in the satisfying group are usually, if not 
invariably, reported as accompanied (or followed at an 
imperceptible interval) by the feeling of pleasantness and 
reactions in the annoying group by unpleasantness. Now, while 
we cannot discover whether animals and infants experience 
similar feelings, it seems highly probable that they do. Whether 
this guess is correct or not is a matter of no importance to our 
theory of learning. We can apply the term satisfying to forms 
of observable behaviour which possess the positive, acceptance 
character and annoying to those that show negative charac¬ 
teristics. The terms arc, in fact, used for these purposes with¬ 
out necessarily implying the existence of the conscious experi¬ 
ence of pleasantness and unpleasantness. These terms, in other 
words, refer to behaviour observed in others rather than to 
experience limited to oneself. 

Applications of the Laws of Learning 

Illustrated by the Perch Experiment 

A little more attention must be given to the matter of elimina¬ 
tion of connections because it has some important implications 
for learning, particularly when we are dealing with very 
strong tendencies. Let us recall the experiment with the perch. 
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When the perch received the bump on the nose he turned 
about and swam away. The annoying effect of the bump weak¬ 
ened the tendency to attack until finally, when the perch 
observed a minnow he turned away instead of attacking as 
before. The turn-away reaction has been substituted for attack, 
as shown in the accompanying diagram. 


Before excerctse 

See minnow ? ■ y Approoch 

' end seize 


% ✓ 

x 

✓ x 


Bump on nose 


Turn owoy 



Turn away 


What happens to the old reaction that of attacking a 
minnow when it is seen? Since it is no longer being exercised, 
it is of course dying out, according to the Law of Disuse. 
But so strong a tendency as that of a fish to seize its food 
takes a long time to die out from mere disuse, Many acquired 
reactions, which are probably less deeply imbedded in our 
nervous systems, will scarcely die out from disuse in the course 
of a lifetime. If you could, by some miracle, refrain from 
saying, thinking, or otherwise using your name, how long 
would it be before recall would be impossible? Certainly a very 
long time, probably more than fifty years. So the perch’s 
tendency to seize minnows is still inexistence but, for the 
present, another reaction is taking its place, namely, the 
tendency to turn away—a reaction originally made to the bump 
on the noise but now made directly to the presence of the 
minnow. How long will this substitute reaction keep up? Just 
so long as it remains stronger than the other tendency. But 
actually in this experiment the perch gradually lost the 
turning-away reaction and went back to his old trick of seizing 
the minnows. Why? Because the substitute reaction, although 
exercised, produces no satisfying effect nor did an accidental 
lapse into an attack prove annoying. The old bump-on-the- 
nose stimulus no longer was acting. An attack now led 
to a meal and the old reaction assumed the right of way. 



The Laws of Learning 


291 


Illustrated by Human Behaviour 

* 

These facts may be illustrated by observation of human 
behaviour. A child is natively self-assertive—so forward and 
boastful that the present in an attempt to break his tendency 
demands, on each outbreak, that the child refrain from 
speaking for five minutes. After this has been done several 
times, the situation which previously elicited a boastful 
outbreak now tends to produce cautious remarks because of 
the effect of the earlier punishment. When the boastful out¬ 
breaks cease, of course, the punishments also cease, and as time 
goes on, the holding in of the impulse to boasting becomes 
annoying, until finally the old reaction breaks out again. One 
cure for it is further punishment, but there is another way of 
dealing with the situation, namely, by applying a stimulus 
which will make the substitute reaction statisfying. 

If the perch, when it turned toward the side of the aquarium 
after the bump, had been given food and similarly rewarded 
on each succeding instance, it would eventually, on seeing 
a minnow, promptly turn to the side where it was fed. If the 
child had been greatly satisfied by praise or some other 
reward stimulus whenever it refrained from unseemly self- 
assertion, the more modest reaction would have been gradually 
built up through exercise and effect where excrec : se alone 
might have faiied. Here than is the essence of eliminating 
undesirable tendencies, start the desirable substitute reaction 
by applying a stimulus which produces it, pudishment if 
necessary, but build it up by making it satisfying. You make 
a response satisfying on the whole of course by introducing 
stimuli which lead to satisfying reactions. 

Forms of Satisfying and Annoying Influences 
Social disapproval, harmless deprivations, and other such 
stimuli may do as well as physical punishment. Any stimulus 
that will elicit the desired substitute reaction is what is needed. 
For example, in attempting to “break” the child of fear and 
crying during thunderstorms, scolding, threats, or other 
punishments only make matters worse. Show an interest in the 
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lightning, call attention to its novelty and beauty and thus 
substitute for the undersirable reactions curious observation. 
When you get that, or some better substitute, reward it by 
praise. Praise of course is a stimulus. It is thus by the proper 
application of satisfying and annoying stimuli as well as by 
practice that the course of learn : ng may be most effectively 
directed. 

t 

How Nearly Simultaneously Stimuli Must be Presented to 
Affect Learning 

Our previous statements have been that two or more stimuli to 
influence learning must be presented simultaneously. A dog 
that had eaten forbidden food was discove ed five minutes 
after the act and cuffed. It is highly improbable that the 
punishment would have any effect upon the dog’s act of steal¬ 
ing food. The stimulus was probably associated with the dog’s 
act of lying on the porch mat since this is what the dog was 
doing at the time. A child who had eaten forbidden jam was 
similarly discovered and cuffed five minutes after the act. How 
the second stimulus, the cuffiing, would affect the child would 
depend somewhat on circumstances. The effect on a very 
young child would probably be like that on a dog. the stimulus 
would become associated with the wrong situation. An older 
child might be “told why” he was being cuffed, and the spoken 
words might serve adequately as a substitute for the stealing- 
food situation and consequently be effective. To be effective 
the punishing or rewarding stimulus must occur simultaneously 
w.th the situation which is to be affected by it. By simul¬ 
taneously, we do not mean necessarily simultaneously to the 
point of a split-second. Most stimuli, even a snap or prick, in 
the most artificial experimental tests of simultaneous 
presentations are effective for a few seconds so that one can 
follow the other at a brief interval and still function in ways 
previously described. In the case of animals, this interval is 
very short. Probably the best general statement is that to 
“condition” a reaction Rl to a stimulus SI, the annoying 
(or satisfying) stimulus S2 must be pre ented close enough 
to SI in time to enable the subject to attend to both together. 
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In general, the more actively both are apprehended tog.th'r, 
the more effective the “conditioning” stimulus will be. 

Satisfying and Annoying Effects Differ in Potency 
What situations are by nature and training rather dependable 
means of producing satisfying and annoying reactions, we 
attempted. We noted there that some stimuli are more power¬ 
ful than others. Food to a hungey cat is a more potent 
stimulus than petting: a bucket of water dashed on a cat is 
a more intense annoyer than a sprinkling. In general, the 
greater the intensity of the effect produced, up to a certain 
limit, the greater the influence upon learning. We also noted 
in that reactions are satisfying when they relieve some craving 
and annoying when they fail to relieve a want or when they 
intensify one. We observed in the same chapter that many 
cravings are nearly always intense. A craving, moreover, may 
be severe at one time and less conspicuous or even quite 
impotent at others. These facts lead to another important 
principle in education. 

The Principle of Readiness 

Human cravings are not equally acute at all times. Hunger is 
a notable example of a variable craving. A hungry cat displays 
remarkable energy in trying to learn its way out of a puzzle 
box when food is placed in sight. The hungrier the cat is, the 
more satisfying the escape and eating. After having eaten his 
reward for his first escape,the cat will be less active in his 
efforts to escape from the box the second time and less satisfied 
by the food. After a few more repetitions of the performance, 
the cat may reach a state in which it will do nothing to secure 
food, indeed it may actually attempt to escape from the sight 
and smell of food. Thus a craving may not only dwindle to 
zero; it may change from a positive to a negative impulse. It is 
apparent, therefore, that the potency of the general cravings 
as guides and motives in learning depends upon their intensity 
or readiness. The facts here indicated may be summarized in 
a general formula as follows: The more fully on individual is 
in readiness to act in a certain way, the more satisfying it will 
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be for him to act in that way an J more annoying it will be 
not to act in that way. Conversely, the more unready an 
individual is to act in a certain way the more annoying it will 

be for him to act in that way. This statement covers what has 
frequently been called the “Law of Readiness.” 

Readiness and the Fundamental Urges 

Readiness refers to the degree of a craving found at a given 
moment. In the case of any particular kind of craving, it may 
be said that the greater the readiness the greater the effect 
upon learning. The fact that most of the organic cravings are 
so variable in character and acuteness makes them relatively 
undependable motives for systematic use in education. One of 
the special reasons why the stimuli such as approving and 
disparaging remarks were such effective motives was the fact 
that these stimuli connected with the tasks at hand such 
tendencies as the desire to overcome opposition and difficulty, 
the craving to excel other persons, to achieve mastery and 
social approval—urges which are nearly always “ready to act 
and which usually act vigorously. 

Readiness and Effect 

The problem of increasing readiness, then, is related to the 
problem of motivation and both are related to the Law of 
Effect. It is important to attempt to get learners into a state of 

readiness for two reasons: 

1. Readiness increases the alertness, vigor, and whole¬ 
heartedness of the learning activity, and 

i 

2. it increases the potency of the factors described under 
the Law of Effect. 

The more acute is the readiness to achieve some end, the more 
satisfying become those reactions which lead toward that end 
and the more annoying become those which are futile 
or misleading. Readiness and effect are thus intimately 
related, One sure means of putting the Law of Effect into 
operation is to assist the learner to develop ends and purposes 
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which he is zealus to achieve. Such means of increasing readi¬ 
ness and whole-hearted activities we shall consider in later 

chapters. 

Summary of the Principles of Learning 

The various illustrations given in the chapter show that learning 
is a rather complex process and that in many instances consi¬ 
derable astuteness is required to see just how the general 
principles function. The first step in developing insight is to 
get in mind thoroughly the principles themselves. Let us, there¬ 
fore, state the main principles illustrated in the chapter in brief 
form so that they may be seen clearly and in relation to each 
other. The following general statements may be helpful as a 
means of review: 

1. To exercise a connection means to react to a situation 
or stimulus. One acquires reactions only by exercising 
them. This is a general statement of the general state¬ 
ment of the Law of Exercise. 

2. Other things being equal, when a reaction is made to 
a stimulus the strength of the strength of the connection 
is increased. The increased strength is due to 
the modification of the mechanisms, mainly the 
neurones, involved. As the connection becomes stron¬ 
ger, the response becomes more easy, certain and 
prompt. This is the Law of Use. 

3. Other things being equal, a period of disuse results in 
the weakening of the connection between the stimulus 
and the response. As the connection becomes weaker, 
the response becomes less easy, certain and prompt. 
This is the Law of Disuse. 

4. An organism tends to repeat, and therefore to learn, 
those reactions that are satisfying whereas it tends not 
to repeat and therefore not to learn those reactions 
that are annoying. This is a general statement of the 
Law of Effect. 

5. When a stimulus SI leading to a Response Rt is 
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presented simultaneously with a stimulus S2 which 
leans to a response R2 which is compatible with Rl, 
connections are gradually strengthened between SI and 
R2 and between S2 and Rl. Either SI or S2 will now 
produce the joint reaction R1R2, each with a degree 
of certainty, vigor and permanence which depends upon 
the strength of the newly formed connections. This is 
an illustration of the Principle of Simultaneous, 

Stimulation. 

6. When a stimulus SI leading to a response Rl is present¬ 
ed si nultaneously with a stimulus S2 which leads to a 
response R2 that is primarily a satisfying state of 
affairs, the response Sl-Rl is likely to be repeated 
and rapidly strengthened since the joint response is, 
on the whole, a satisfying and sought response. This 
is an illustration of Simultaneous Stimulation operat¬ 
ing according to the Law of Effect. 

7. When a stimulus SI leading to a response Rl is present¬ 
ed simultaneously with a stimulus S2 leading to a 
response R2 which is incompatible with Rl and 
incapable of occur ring with it, the prepotent reponse 
alone will occur and if the simultaneous stimulation is 
repeated both SI and R2 will produce the prepotent 
response more certainly, vigorously and permanently 
while the connections of both stimuli with the less 
potent response are weakened. This is another illustra¬ 
tion of the Principle of Simultaneous Stimulation. 

8. When a stimulus SI leading to a response Rl is 
presented simultaneously with a stimulus S2 leading to 
a response R2 which is primarily an annoying state of 
affairs, the response Sl-Rl is likely not to be repeated 
but on the contrary, the stimulus.Sl will tend to lead to 
a negative or avoiding response of the character of 
S2. Thus the connection between SI and Rl is permit¬ 
ted to weaken from disuse. This is again the principle 
of Simultaneous Stimulation operating according to the 

Law of Effect. 
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9. The most effective way to eliminate an undesirable 
response UR from a stimulus SI is to combine the 
procedure mentioned in (6) and (7) or [6) and (8). 
First, present simultaneously with SI a stimulus S2 
which leads to a desirable response DR that is incom¬ 
patible with and prepotent over UR. Thus SI will 
become connected with and lead to DR instead of UR. 
Next, present with SI, leading now to DR, another 
stimulus S3 which produces the response SR, a strongly 
satisfying state of affairs. SI now leads to the joint 
response DR, SR—a response both desirable (from 
the point of view of others) and satisfying to the child 
himself. In familiar language this principle may be 
stated as follows: The most effective way of eliminating 
an undesirable response is first to set up a desirable 
substitute and then to present further stimuli which 
will make the desirable substitute-response more 
satisfying than the original undesirable reaction. 

10 The effect of a stimulus—that is the kind and degree 
of satisfying (positive)or annoying (negative) behaviour 
which it produces—depends upon temporary and 
variable conditions within the organism. A stimulus, 
for example food, may at one time produce a strongly 
satisfying or accepting response, at another time an 
indifferent effect or inconsequential response and at 
' another time an annoying or negative response. These 
facts are generalized by the statement that the effect 
of a stimulus depends upon conditions of readiness. 
The more fully an organism is ready to react in a 
certain way the more satisfying it will be to react in 
that way and the more annoying it will be not to 
react in that way and, conversly, the more unready 
the organism is to react in a certain way, the more 
annoying it will be to be forced to act in that way. This 
is the Principle of Readiness. 

11. Finally, in any concrete case the learning process can 
be understood and predicted only when the principles 
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of Exercise, Simultaneous Stimulation, Readiness and 
Effect are all taken into account. You cannot explain 
learning by considering only one of these factors 
alone. 

Questions and Exercises 

1. Using the summary of the chapter as an outline, fill 
in form memory as much of the concrete evidence as 
you can. 

2. In what respects does the substance of the chapter 
constitute an enlargement of the statement “We learn 

by doing”? 

3. Compare the activities of a child learning to say 
“Kitty” with those of a man trying to avoid some 

. painful state of affairs. 

4. Give some illustrations of the attachment of a new 
stimulus to a response by simultaneous stimulation. 

Diagram it. 

5. Give some examples from everyday life of the detach¬ 
ment of a reaction from its stimulus produced by 
another stimulus having an annoying effect. 

6 . Give instances of teaching children in school or at 
home in which the Law of Effect is ineffectively used 
or neglected or cases in which bad impulses are actually 
rewarded. 

7 . What, primarily, determines what shall satisfy and 
what shall annoy? 

8 . Can you give cases where punishment for poor school 
work has led to a dislike for that school function or 

9 

for school work in general? 

9 . What rewards does the school usually give for success¬ 
fully spelling or reading? What better ones can you 

suggest? 

10. Apply the Law of Effect to the granding, return and 
display of examination papers. Should papers be 
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returned prompty? Should you emphasize errors only? 
Should you expect perfection and take it for granted 
without commenting on it? Should you list the names 
and the ten best or the ten poorest pupils? 

11. How should you proceed to help some one break the 
the habit of smoking? Pitying himself? Getting the 
“blues'’? 

12. What might be the effect of punishing a child by 
making him stay in after school to write all misspelled 
words twenty times each? 

13. Defend or criticize this statement. “The Law of Effect 
is the most important law of learning.” 

14. How would you explain learning to disregard the noises 
in a schoolroom, impulses to play during working 
hours, or the tendency in feel “hurt” when criticized? 

15. If, there were no Law of Effect would the learning of 
a child be more or less at the mercy of his environment? 
In what ways would we have to change our methods of 
teaching? 

16. If it were not possible to strengthen new connections 
by simultaneous stimulation, could any learning take 
place? 

17. Suggest the most effective methods of securing the 
following results: 

(a) break an adolesent of the habit of “baby-talk”; 

(b) break a habit of saying “he don’t”; 

(c) teach a dog not to chase cats. 

18. Give a plausible account of the development of the 
following behaviour: 

(a) a child refuses to go to sleep unless the mother sits 
by the bed, 

(b) a women gets a headache when she thinks of 
doing a which of sewing, 

(c) a child refuses to eat unless permitted entirely to- 
choose his own food, 
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(d) a man fumbles a button on his coat whenever 
unttiarrissed. 

19. Enumerate various factors such as fatigue, etc., which 
may influence, readiness to study arithmetic. What 
suggestions can you make for securing greater 
readiness? 

20. In what ways does the principle of Readiness suggest 
that the fundamental nature of the child be taken into 
account in education. 

21. If one child has a greater native aptitude for music 
than another, which is likely to be more easily interst- 
ed in music? 

22. What dongers are involved in foreing children to learn 
or perform against their inclinations? Diagram the 
facts as a case of simultaneous stimulation. Select an 
illustration from the chapter which involves the same 

principle. 


12 

Individual Differences 


This chapter will be primarily concerned with the measurement* 
the nature and the educational significance of intelligence. 
Many facts presented in preceding chapters form an 
introduction to these topics. Since intelligence shows itself in 
nearly all forms of learning, perceiving, reasoning and 
imagining, the facts presented in treating these topics are 
closely related to the present one. In the discussion of ihe 
transfer of training, we observed that able students profited 
far more in a general way from studying any school subject 
than did the less able ones. Since we shall be interested ir> 
discovering whether intelligence is native or acquired, we shall 
be assisted by the various facts concerning the influence of 
heredity and environment offered in several earlier chapters. 
Since our concern with the nature and significance of 
intelligence is tied up with the problem of individual differences 
in this trait, we must present certain facts concerning the 
degree and character of individual variations as a final step 
in introducing this topic. 

The Amount and Character of Individual Differences 

Individuals Differ in All Measurable Traits 

Individuals of the same age differ greatly in every trait that 
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lias been measured or estimated. In height, fweight and 
strength; in susceptibility to diease; in nervous stability and 
mental balance; in spelling; arithmetic, music, athletics, 
carpentry and other forms of acquired knowledge or skill; in 
intellect, emotionality, temperament and morals, individual 
variations are found. We do not know of any trait of body or 
mind in which individuals do not differ. 

Individual Differences Are Quantitative , Not Qualitative 
The differences between members of the human species are 
quantitative. People are qualitatively the same in the sense 
that they have in some degree the same instincts, emotions 
and capacities to learn, to perceive, remember, imagine, reason 
and to be satisfied and annoyed. The physicists who have 

analyzed the‘‘qualities” of tones of the human voice, of the 
violin, and of other instruments, find that the most subtle 
variations are due to the quantities of many constituent tonal 
elements which have been identified and measured. So with 
human traits, final analysis will probably show all variations 
to be due to quantitative combinations of specific abilities, 
which sooner or later may be discerned and measured. A 
human trait, such as initiative, vivacity or trustworthiness is, 
in the case of each individual, a composite of many kind of 
abilities or tendencies each present in a definite amount. 

Variations Among Individuals Are Wide 

That variations among individuals are wide in acquired 
information and skill may be easily shown by giving a series 
of tests to a group of children of the same age selected at 
random. The following table is a sample of the differences 

between the extremes: 

The most rapid readers cover nearly twice as much 
material per minute as the slowest; the best in word knowledge 
attain scores over twice as high as the poorest; the best in 
spelling correctly spell three times as many words as the 
poorest, and similar differences exist between the extremes in 
other abilities. The variations among the pupils in the 
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Average of the Two Best and Two Poorest Scores Found 
Among 50 Children, Age 11, Approximately, 

in a New York School 



Best 

Poorest 

Reading, words per minute 

212 

126 

Reading, value of hardest 

passage comprehended 

30 

12 

Word knowledge, score 

80 

32 

Spelling number of 

words correct 

95 

33 

Arithmetic, number of 

problems right 

26 

11 

Writing, letters per minute 

# 

84 

31 


same school grade in the average school are nearly as 
great. 

Variations Show a Continuous , Typical Distribution 
These are merely statements of the differences between the 
best and poorest. The nature of individual differences in 
general are disclosed only by taking into account all the 
members of a group. This may be done most conveniently by 
means of a graphic device called a frequency surface, such 
as the one shown in Fig. 12.1. Fig. 12.2 shows a frequency 
surface based on a larger number of individuals (254 children) 
in a battery of educational tests; Fig. 12.3, a still larger group 
(1052 women) in a physical trait, height, and Fig. 12.4 for a 
still larger number (1656 pupils in Grade 9) in a complex of 
mental abilities. 

All of these surfaces show the same general facts, namely, 
that among individuals of the same age or school status: 

1. The variations in measurable traits are wide. 

2. The variations are continuous from one extreme to 
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Fig 12 .J: A Frequency Polygon Based on Results of a Reading Test. 

The horizontal line shows the scores in the test; the vertical 
column at the left gives the number of individuals, i t., the 
frequency. Each individual is represented by a block. Usually 
the dotted lines are omitted since the number of individuals 
in the column above each score can be easily determined by a 

glance at the figures on the left. 



Fig 12 2: Frequency Polygon Showing Ability of 254 Pupils of 

*• vi in Educational Tests. (From Kruse, The Overlapping of 

Abilities in Certain Grades). 


the other. People are not divided into discrete groups 
of tall, medium and short, of bright, average an 
dull, but form an unbroken series from one extreme 

to the other. 
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Fig. 12.3: Distribution of the Heights of 1052 Women. (From Starch, 

Educational Psychology). 



Fig. 12.4: Distribution of Scores in a Test of Mental Abilities of 1656 

Pupils in Grade IX. The broken line is the theoretical prob¬ 
ability curve. It first the distribution fairly closely. (From 
E.L. Thorndike, Journal of Educational Research, Nov., 
1924). 

3. The variations assume a typical form, which reveals 
the individuals clustered around a central or average 
ability and thinning off toward each extreme. The 
most numerous individuals are those possessing average 
ability and as ability becomes greater or less, the 
number of individuals becomes smaller. 
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The Normal Curve of Distribution 

It may be noted that the frequency surfaces (Fig. 12.1 to 12.4) 
become more regular and symmetrical as the number o 
individuals represented becomes greater. The solid line sur ace 
in Fig. 12.4, in fact, corresponds very closely to a smoot 
curve represented by the broken line in the same figure. ow » 
this broken line describes a figure which all frequency sur aces 
approach gradually, as the number of persons measured 
becomes greater. It is assumed that, were several million 

properly selected persons tested, the frequency surface 

would be much closer to this smooth figure than is in Fig. • • 
For this reason it is assumed, unless definite knowledge to he 

contrary is at hand, that individuals in general are d ‘ str ^ ute 

in any trait in approximately the manner outl ' ncd 
figure, which is referred to as the Normal Curve of ^rib 

tion. Normal Frequency Surface, Normal Probability Surface 

and in other ways. Whenever we do not know the^ form in 
which a human trait which we cannot yet measure definitely 
sympathy or modesty, for exam P le-is distributed, we usually 
assume that it will approximate this .deal, Normal Surface 
more closely than any other. This would be a guess, but the 
best guess one could make. 

Artificial Selections May Produce Deviations from the 
Normal Curve 

From what has been said it does not follow that all group 
or school classes will show a normal distribution of abilities. 
In the first place, the smaller the group, the greater the prob¬ 
ability that the distribution will be irregular. For example com¬ 
pare Fig. 12.1 based on 24 pupils with Fig. 12.4 based on 16 . 

Artificial selection, furthermore, may produce variations other 
than mere chance irregularities. Suppose for example that ot 
the 1656 pupils measured in Fig. 12.4 all falling above the 
score +20 were removed bodily to Grade X, or suppose a 
all those below —20 were put back into Grade VIII and that 

no pupils were shifted from other grades to take their places 

These changes would result in departures from the Normal 
•Curve. In actual practice at the present time such shifts teno 
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to be compensated for by shifts from other grades so that in 
the long run not only groups of the same age but also pupils 
of the same grade tend to show distributions of ability closely 
approximating the Normal Curve as shown in Fig. 12.4. 


Now, as a matter of fact, the distribution surface shown 
in Fig. 12.4 is based upon a series of tests that indicates 
quite closely the nature of individual differences in intelligence. 
The variations are wide and continuous. With this important 
fact in mind, we are ready to consider what intelligence is, 
how it is measured and what uses may be made of the 
measurements. 


Typical Tests of Intelligence 

Early Conceptions of Intelligence 

The fact that individuals differ in ability to learn, to adjust to 
novel situations and to manage things, people and ideas, has 
been repeatedly observed throughout the course of recorded 
history. In the early stages of experimental psychology, efforts 
were made to measure more precisely some of the aspects of 
intelligence. In 1880. Ebbinghaus first succeeded in devising 
tests of ability to memorize various materials with sufficient 
accuracy to portray individual variations. Following this 
notable accomplishment, many types of single tests, such as 
the completion of sentences in which certain words were 
omitted, the completion of pictures, the speed of recognizing 
figures, words or sentences, the cancellation of letters from 
specified materials, arithmetical operations, association tests, 
etc., were suggested as possible touchstones of general intel¬ 
ligence. The search for a single test, guided by the belief that 
intelligence was a single unitary power that might disclose 
itself in clean-cut fashion in a single task or situation, inevi¬ 
tably led to but partial success. 

Binet's Conception 

It remained for Alfred Binet, a distinguished French psycho¬ 
logist, to conceive the idea that intelligence was not a single 
quality or power, but a complex of abilities. The effect of 
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this belief was a radical change in the method of approach to 
the problem. Conceiving intelligence to be not homogeneous 
but possessing many aspects, Binet began a search for many 
types of performances or problems in which intelligent behavi¬ 
our should by displayed. Believing also that intelligence was 
largely native, although recognizing the fact that previous 
experience influences the results of most psychological tests, 
Binet began by searching for bits of information available to 
children in all walks of life, and for problems, puzzles ques 
tions, mental tasks of various types that were no likely to be 
encountered under ordinary home or school conditions. The 
information sought, then, was of the sort that every child has 
ample opportunity to acquire, and the problems of a type 
that no child was likely to have previously learned to solve. 

The Binet-Simon Tests 

After fifteen years of work, in part of which he was assisted 
by Theodore Simon, Binet published in 1908 the series of 
tests known as the Binet-Simon Scale of Intelligence. Stimulat¬ 
ed by this successful achievement, a large number of extensions 
and revisions of the scale have been made in many countries. 
In America the work has been specially active, and among 
the several revisions, that by Terraan, known as the Stanford 
Revision and Extension of the Binet-Simon Scale, is most 
thorough. This scale consists of ninety tests arranged, like the 
original, in order of difficulty from some that should be 
passed by a three-year-old child to others that demand 

“superior adult” ability. 

What the scale actually measures may be explained more 
readily after an examination of some of the tests. In the group 
for age three are the following tasks: 

Points to the nose, eyes, mouth, hair. To pass the test, the 

child must succeed in 3 of the 4 tasks. 

Names familiar objects—key, penny, closed knife, watch, 

pencil. Subject must succeed in 3 of the 5 tests. 
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Enumerates at least 3 objects seen in 1 of 3 pictures 
displayed separately. 

Gives sex, i.e. y boy or girl. 

Gives last name. 

Repeats sentence containing 6 or 7 syllables, e.g. t “The 
dog runs after the eat.” 

Repeats 3 digits, one success in 3 trials. 

In the group for age ten are the following: 

Defines satisfactorily at least 30 words of a list of 100, 
ranged in order from easy to difficult. Words at about the 
10 -year of difficulty are: lecture, dungeon, majesty, treasurer, 
receiption. The hardest words in the list, which are mainly 
too difficult for the average adult, are: piscatorial, sudorific, 
parterre, shagreen and complot. 

Detects the ‘‘absurdity” in 4 out of 5 statements such as 
the following: “A man said: ‘I know a road from my house 
to the city which is downhill all the way to the city and 
downhill at the way back home.’ ” 

Copies from memory a geometrical figure previously 
studied for 10 seconds. 

Gives satisfactory answers to 2 out of 3 questions such as 
the following: “What ought you to say when some one 
asks your opinion about a person you don't know very 
well?” 

Must be able to say spontaneously at least 60 words— 
any words of which the subject can think—in a period of 
3 minutes. 


Other Tests of Intelligence 

The Binet Scale is an instrument of precision, carefully 
standardized, which must be given to subjects individually by 
trained examiners. To meet the demands for more extensive 
testing, various forms of “Group Tests” which may be 
administered by competent people without extensive training 
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have been devise 1. These tests were developed along lines- 
similar to thosfc adopted by Bine'. 

Group Tests , 

Group tests may be divided roughly into two types, the verbal 
and the nonverbal, although many include both types of 
material. Of the verbal tests, the most familiar is the “Army 
Alpha,” devised by a group of American psychologists and 
applied to more than a million and a half men in the American 
Army during the Great War. 

• • * 

The Army Alpha test, given to recruits who could read 
and write, consists of 212 separate questions, exercises 
or problems of eight general types, of which four are here 
illustrated. 


The first group of tests comprised twelve tasks ranging 
from easy to hard, of the following type: 

The examiner says: “Attention. Look at the square and 
triangle at 3. When I say ‘Go,’ make a cross in the space 
which is in the triangle but not in the square, and also 
make a figure 1 in the space which is in the triangle 
and in the square.—‘Go!’ ” (Allow not over ten seconds). 



Test two consists of twenty 
problems. 

Test three consists of 
sixteen “common-sense ” 

problems. 

The subject is to make the 
best answer. The easiest and 


most difficult are: (1) Cats are useful animals because they 
catch mice; they are gentle; they are afraid of dogs, (16) Why 
is it colder nearer the poles than at the equator? Because—the 
poles are always farther from the sun; the sunshine falls 
obliquely at the poles, there is more ice at the poles. 
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The four consists of forty pairs of words, the two words 
of each pair being either s>nonyms or antonyms. The 
examinee is to underline same or opposite where appropriate. 
The first and last pairs are: 

Wet—dry same—opposite 

Encomium—eulogy same—opposite 

There are many other verbal group tests, some especially 
designed for elementary schools, some for high schools, some 
for colleges and others for use among clerical and other 
occupational groups. Nonverbal group examinations have been 
devised to test very young children, illiterates and others who 
cannot read or write words. In some of these examinations 
directions are conveyed orally, in others by means of 
pantomime. 

Performance Tests 

Various performance tests which use “form boards” into 
which figure and picture cut outs are to be fitted and other 
such materials instead of pencil and paper have been designed 
for very young, deaf and variously handicapped children and 
adults. In nearly all types, the tests follow Binet in arranging 
a variety of problems and a range in difficulty from easy to 
hard. 

The various type* of tests and scales are not exactly 
equivalent. They do not all measure identical abilities, 
although there is much in common among them. It will be 
advisable, therefore, to confine the discussion mainly to one 
test, the Standford-Binet. But before attempting to tell what 
intelligence is, we should understand how the results of 
intelligence tests are expressed and what some of the assump¬ 
tions are which underline these expressions. 

Mental Age and Intelligence Quotient 

0 

The Mental Age 

To make the subject’s score on an intelligence test meaningful, 



312 


Educational Psychology 



Fig. 12.5. The Sequin-Goddard Form Board, One of the Easiest, Used 

with Children or Feeble-Minded Adults. Blocks to fit the 
holes shown in the above board, are placed before the subject 
in a prescribed arrangement. The *core is basrd upon the time 
required and number of errors made in fitting the blocks into 
the holes. 

a standard of comparison must be provided. The method 
adopted by Binet, and by many others later, was to use the 
average performances of individuals of different ages as a 
standard of comparison. Binet ascertained just what the 
average score achieved by a representative group of three-year- 
old children, four-year-old, etc., was. It was then possible to 
state a child's achievement in terms of the age at which the 
child of average ability would secure the same score. This 
score is called the “Mental Age” or the “M.A.” for short. 
Thus, a particular child whose achievement in the test is 
equivalent to the Mental Age of ten years has the general 
mental abi ity of the average ten-year-old, it matters not 
what the actual chronological age of the particular child 

may be. 

The Mental Age, then, gives us a statement of the general 
mental ability of a subject as measured by this test at the time 
the test was given, in comparison with average children of 
different ages. If a ten-year-old child earns as M.A« of ten, he 
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has average mental ability. If he earns an M.A. of eleven years 
he is obviously superior to the average, if he earns an M.A. 
of eight years, he is markedly inferior. The Mental Age is 
really a statement of a child’s mental maturity at the time, and 
this implies, of course, that general mental ability grows or 
matures. There is, indeed, fairly substantial evidence for this 
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Fig. 12.6. Actual Mental Growth Curves for Four Groups of Children 

Obtained by Consecutive Annual Measurements with the 
Stanford-Binet Scale. Number 1 is a curve for bright boys 2 
for bright girls; 3 for less bright girls and 4 for less bright 
boys. If the lines were straight, a constant I.Q. would be 
indicated. (From Baldwid and Stecher University of Iowa 
Studies, Vol. II, No. 1). 

assumption that general mental ability as measured by the 
Binet test grows gradually and about as uniformly as height 
to a maximum or maturity which is reached about the same 
time, or later. Terraan has placed the average age of maturity 
at 16, Thorndike (see page 97) at about 22. Other investigators 
have suggested other ages. The age of maturity seems to be 
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different f^r different tests. Individuals, moreover, mature at 
different times mentally as they do physically. 

• * 0 

The Intelligence Quotient 

For practical purposes, we want to know more than merely 
the amount of general mental ability at the moment, we wish 
to know, if possible, how rapidly the child’s mental ability 
will develop. We desire to be able to predict growth in mental 
ability, to tell what it will be one, two or more years hence. 
The device most commonly used for this purpose is tho 
Intelligence Quotient, or the "I.Q.” The Intelligence Quotient 
is obtained by dividing by the Chronological Age the Mental 
Age received on a test like the Stanford-Binet. For example: 
Pupil A has an M.A. of 10 years and a Chronological Age ot 
10 years. Divide M.A. 10 by C.A. 10, the Intelligence Quotient 
is 1.00; Pupil B, whose Chronological Age is also 10, has an 

M.A. of 12; 12 divided by 10 gives an I.Q. of 1.20. Pupil C, 

also 10 years of age, earns an M.A. of 8, which divided by 10, 
gives an I.Q. of .80. Usually the decimal is disregarded, we 
say that A has an I.Q. of 100, B of 120 and C of 80. The 
Intelligence Quotient is obviously a ratio —the ratio of the 
Mental Age to the Chronological Age. 

The usefulness of the Intelligence Quotient depends upon 
an assumption, namely, that it will remain fairly constant 

from year to year under ordinary conditions of life. If the I.Q* 

should remain constant, or nearly so, under normal condi¬ 
tions, it would be useful in two ways. It would indicate the 
rate of mental growth in the future and express a person’s 
relative mentality or brightness. An I.Q. of 100 would mean 
that the child probably has grown, is now growing and will 
continue to grow in mental ability at the average rate. An I.Q* 
of 120 would mean a growth 20 per cent more rapid, an I.Q. 
of 75 would mean a growth 25 per cent less rapid than the 
average. If the I.Q. remained approximately constant from 
year to year, it would express the relative brightness or 
dullness of an individual. Thus, irrespective of age, an I.Q. 
of 100 would mean average mental alertness, suppleness, or 
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whatever, mentality is —whereas a higher I.Q. would indicate 
superiority in these respects and a lower I.Q. inferiority. 

Preliminary Definition of Intelligence 

Now that we have seen samples of the tasks presented in the 
Binet and other tests, and have observed certain facts concern¬ 
ing the scores obtained from such tests, it is time to inquire 
what these tests actually measure and what intelligence is. 
First, let us see what the makers of tests were trying to 
measure. We can get some idea by studying the test elements 
themselves. 

Among the ninety tests in the Stanford Revision of tha 
Scale are many which measure the ability to manipulate 
mentally, familiar facts, such as repeating digits forwards 
and backwards, counting backwards, visualizing changes of 
the hands of the clock, to reason out the solution of problems, 
which utilize the facts of arithmetic, of physical relations and 
of practical situations. In some tests, the knowledge of abstract 
faets and relations is demanded: e.g ., in defining such words 
as pity, revenge, charity, envy; in giving the similarities in 
three things, such as wool, cotton, leather; the differences 
between a President and a King or between poverty and 
misery; in grasping the thought contained in a short paragraph, 
or in giving the meaning of pictures or fables. In general, the 
Binet test seems to include a variety of tasks on which the 
mental abilities described in our previous chapters on learning, 
the acquisition of ideas, especially abstract ideas and reasoning 
or problem solving, depend. Indeed, these were precisely the 
aims of Binet and his followers. They attempted to secure 
tests of various abilities to learn, especially to learn complicated 
and abstract facts, and also to profit by experience in a general 

way. They tried to secure tests that would indicate ability to 

adapt one’s self to new situations, to see the problem, hold 
it in mind and reason out the solution. In these tasks, it is 
assumed that mental alertness, keenness, quickness and 
readth of grasp, as well as suppleness, accuracy and control 

would be involved. 
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It may be said, then, that inteUigence was conceived as a 
-composite of abilities to learn, to grasp broad and subtle 
facts, especially abstract facts, with alertness and accuracy, to 
^exercise mental control and to display flexibility and sagacity 
in seeking the solution of problems. It may be further stated 
that these abilities were conceived to be native. This fact is 
^hown by Binet’s efforts to secure in his scale the kind of 
problems that were based upon facts that all children would 
have ample opportunity to learn under reasonably normal 
conditions, but problems that no, or few, children would 
have been trained to solve. By trying to avoid the influence 
of special home or school training in this way, Binet hoped 
to reveal native intellectual aptitudes and capacities. 

Is Intelligence Native or Acquired? 

Is intelligence native or acquired? This is a question that has 
been very hotly debated. For education, it is an issue of such 
great practical importance that we must endeavour to solve it. 
In debating this question, the proponents of the two sides— 
those who maintain that intelligence is native and those who 
declare it is largely acquired—have often shown extraordinary 
inhabflity to understand each other. Let us, therefore, present 
the facts which seem to be most commonly misunderstood. 

The main difficulty has been a failure to distinguish between 
•what an intelligence test obviously and directly tests and what 
the scores from the test imply under certain conditions. Many 
opponents of the idea that tests of “intelligence” reveal 
differences in native intellectual capacity, point to the things 
that the tests require the child to do. Glancing over such 
problems as those suggested a few pages earlier, they observe 
that the child is asked to name familiar objects, give his sex or 
last name, speak words, do arithmetic problems and so on. 
They then declare: “These are not tests of capacity, they are 
tests of learning or achievement. They are tests of information, 
acquired knowledge and skill. Surely nothing is more truly 
^and fully the product of learning than giving your name or 
doing problems in arithmetic or accomplishing other tasks 



Individua l Differences 


317 


set up in these tests. That these tests measure accomplishment 

or acquired ability and not innate capacity is as obvious as the 
light of the sun.” 

Now, it is true that intelligence tests do directly measure 
what one has learned. This fact is as obvious as the light 
of the sun. Intelligence tests are just as much test of learning 
or achievement as arc tests of reading or spelling or history. 
How does it happen, then, that these tests are called intelli¬ 
gence tests? If they measure acquired abilities, how can they 
also measure native intellectual capacity? If all of the many 
achievement tests now in use measure the products of learning, 
why are some singled out as tests of intelligence? 

Here is the answer to these questions. Any test of acquired 
abilily can and does reveal differences in native, constitutional 
capacity among those persons of the same age whose expe¬ 
riences have been equally potent in so far as they affect the 
ability to do the exercises in that test. 

The facts underlying this statement are as follows: First, 
many hundreds of studies have shown that when all educative 
influences upon given ability are absolutely the same for a 
number of persons of a given age, a test of these persons will 
reveal wide differences in abitity. If educative influences for a 
group of children, of a given age, are the same, the wide 
variations in ability must be explained. They cannot be 
explained as due to differences in education, experience, 
opportunity or environment because, by definition, all educa¬ 
tive factors are equal. The differences in ability must then be 
explained as due to some other factors—-as due to mysteries, 
spirits, demons or something else. The second fact is that 
science has found it practically useful to assume that these 
differences in ability which appear when environmental 
influences are identical, are not due to occult powers but to 
native, constitutional factors or capacities. These are the 
reasons for saying to repeat the statement in different words, 
that: When, for a group of persons of the same age, environ¬ 
mental influences affect equally the scores on any test, the 



318 


Educational Psychology 


scores on that test then measure native constitutional factors 
or innate capacities. This is the theory underlying the measure¬ 
ment of native intellectual capacities. It is, the author believes, 
a sound theory. 

The endeavors to measure a rather broad form of native, 
intellectual capacity which is commonly termed intelligence 
have been efforts to find tests of a complex of mental abilities 
upon achievement in which ordinary variations in environment, 
education and experience have little or no influence. The 
intelligence tests, in other words, are not measures of constitu¬ 
tional capacity because they test abilities that are instinctive 
or unlearned, but because they test abilities that all, or nearly 
all, children living in ordinary circumstances have had substan¬ 
tially equal opportunity to learn. The Binet-Simon is a good 
test of native capacity merely because, with few exceptions, 
children of a given age have about equally good preparation 
for that test despite innumerable variations in their particular 
home and school experience and training. Many tests are not 
good, because the experiences of some children in a typical 
community give them an advantage over other children. 

Theoretically, intelligence is conceived as a complex of 
native, constitutional capacities. Practically, it is important to 
discover, first, how accurately tests of intelligence now 
-available reveal these native differences. The most crueial test 
of the tests is the degree to which scores vary when variations 
from typical surroundings, education and experiences are put 
into effect. Since the facts vary from test to test, we shall 
consider only the Binet-Simon type. 

Consistency of the Binet-Simon l.Q. 

In the case of the Binet-Simon scale, the value and validity of 
the test, as a means of measuring native intellectual capacity, is 
indicated by the changes in the l.Q. which variations from 
the typical educational and environmental influences bring 
about. That the Binet-Simon test does yield an indication of 
native intelligence valid enough and often enough to make it 
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an extremely useful instrument, has been indicated by scores 
of studies. The crucial outcome of these studies is the fact 
that the f.Q. tends to remain constant. Once a low I.Q. always 
a low I.Q.; once an average I.Q. always an average I.Q.; once 
a high I.Q., always a high I.Q., is the general tendency. This is 
the general rule, to which there are occasional exceptions. 
Minor changes in I.Q. are frequent, large ones are rare when 
the examination is conducted by an expert. Despite these 
changes, the I.Q.’s actually obtained from the Binet-Simon 
tests show a tendency to remain constant. This tendency 
justifies the statement that, when sensible allowances are made 
for the defects in the test, the evidence indicates that with 
rare exceptions a person’s native intellectual aptitude as shown 
by the I.Q. tends to remain throughout life at a level which 
is relatively low, average or high. 

Causes of Variations in I.Q . as Measured by Available Tests 
It sheuld be understood that the tests of intelligence are not 
yet perfect and that many testers are less so. For this reason 
alone, consecutive measurements of children at intervals of a 
year or so show some fluctuations in I.Q. Figure 12.6 gives 
curves based on consecutive measurements. Changes of two to 
five points; up and down, are common, larger changes occur 
less frequently. The average shift is probably less than five 
points. These changes are due partly to defects in the tests and 
to errors in the testing. However, it has been shown that 
radical changes in environment and education may also pro¬ 
duce a change in I.Q. at least temporarily. This is especially 
true of intensive training of childrea previously neglected. 
It was found for example (by Freeman and Terman) that 
young children transferred from poor to superior- homes, 
when adopted by foster parents, are likely to gain somewhat 
in I Q. The averages of the gains after four years of life in the 
superior homes have been variously estimated from 2 to 6 
poiats, I.Q. As yet there is no evidence that these gains would 
continue indefinitely. These and other studies 4 of the constancy 
of the I.Q. under various conditions lead us to conclude that 
while no intelligence test ss yet perfect, several are valid 
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enough, when placed in competent hands, to be extremely 
useful in eduation as a means of estimating native, constitu¬ 
tional, intellectual capactties. Let us next consider more 
carefully what the significance of intelligence is and what 
practical uses may be made of the tests. 

The Range of Individual Differences in Intelligence 
Before taking up the significance and uses of measures of 
intelligence, we should show the character of individual 
differences in terms of the measures obtained from the Binet 
tests. The most convenient way is to show the distribution of 
I.Q.’s obtained on the Stanford Scale, the most widely used 
revision of these tests. 

The polygon, in Figure 12.4 shows the distribution of I.Q.’s 
found among 905 children selected at random by Terman. 
Generalizing from such data as these, it is estimated that the 
distribution of intelligence in the population at large is about 
that given in the following table: 


I.Q. below 70 1 % 

I.Q. 70-79 5% 

I.Q. 80-89 14% 

I.Q. 90-99 30% 

I.Q. 100-109 30% 

I.Q. 110-119 H% 

I.Q. 120-129 5% 

I.Q. over 130 1% 


Keeping in mind our provisional definition of intelligence 
as a composite measure of capacities to learn, to grasp broad 
and subtle facts with alertness and accuracy, to generalize and 
display sagacity in reasoning and problem-solving, we may 
now seek to determine more exactly the relation of intelligence 
and various forms of achievement. 
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Fig, 12.7: Distribution of the I Q ’s of 905 Children. The height of 
each rectangle indicates the number of children having I.Q.’s 
within the range designated by the first line of figures under 
the graph. The second line gives the exact percentage of the 
whole number of cases (905) in each subgroup. (From L.M. 
Terman, The Measurement of Intelligence, by permission of 
Houghton Mifflin Company.) 

Intelligence and Scholastic Achievement 
Inferior Intelligence 

Intelligence Quotients of 20 or less are found infrequently. 
Persons with I Q.’s in this range are “idiots,” essentially inca¬ 
pable of learning. Individuals with I.Q.’s from 20 or 25 to 50 
or so are ordinarily called “imbeciles” and all within this 
range capable of but meager learning and adaptability. In the 
range from 50 to 70 I.Q. are found various degrees of “feedble 
mindedness,” which grade quite imperceptibly into the less, but 
nevertheless seriously, dull individuals above. Throughout this 
enormous range, from approximately 0 to 70 I.Q., there is 
absolutely no doubt about the innate limitations upon the 
acquisition of complex mental functions, and the rate of 
acquisition where learning is possible at all. It is almost 
invariably futile to attempt to to teach children of I.Q.’s less 
than 50 to read, spell or do arithmetic. Genuine comprehen¬ 
sion in reading or arithmetic can seldom be achieved even by 
those whose I.Q.’s fall between 50 and 60, and the little they 
do learn must be the result of arduous and prolonged 

a Pplication. 
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In the average case, an I.Q. of 75 is coasidered about the 
minimum essential for appreciable achievement in school work, 
but many with that degree of intelligence fail almost entirely 
and, at best, progress is slow and soon halted. The average 
case can scarcely succeed beyond the fifth grade. In the 
schools most of the pupil recognized by teachers as “very dull” 
and “very slow’*. will be found to have I.Q.’s between 70 and 
85. Most of these children are retarded in their school progress. 
Children with I.Q.’s of 80 to 85 drop out early in considerable 
numbers, but many struggle along to finish the eight grade, 
1,2, 3, 4 or more years retarded. It is found that most of 
those who persist are promoted more rapidly than their 
achievements warrant, mainly because they are bigger and 
older. 

The average child with an I.Q. of 90 is usually delayed 
a half or a fully year in completing the eight grades. The 
average child with an I.Q. of 95 is quite likely to finish on 
time. Burt found that among London children those with I.Q.’s 
from 85 to 95 are the ones from the whole range of intelligence 
with which the school achieves the most in proportion to their 
innate ability. “There is discernible an effort, and an effort 
by no means sterile, to coax and coach these milder dullards to 
a grade more closely fitted to their actual age.” But Burt, like 
many others, found that despite coaxing and coaching, these 
children seldom equal the children of average endowment (i.e. 9 
with I.Q. of 100). That they have' difficulty in keeping up the 
pace set by the school is here implied, and that most of them 
at the end of Grade 8 have about reached their limit is indicated 
in a study by Proctor, who found that in the first year of high 
school 70 per cent of those with I.Q.’s of 95 or less failed in 

more than half of their studies. 


Average Intelligence f 

Children of average intelligence—those whose I.Q.’s cluster 
closely about 100—set the pace in the grades. Examining the 

records of two hundred pupils, whose I.Q.’s range from 95 to 

105, Terman found that aside from retardations clearly due to 
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loss of schooling through illness or other causes, nearly all had 
made regular progress. The range 95 to 105 I.Q. includes 
about thirty-three per cent of the general population and 
probably about forty per cent of the population of the 
elementary schools. 

Superior Intelligence 

The total number of children above 105 is about the same as 
that below 95; namely, about thirty-three per cent. The former 
exceed the average in intelligence as much as the latter fall 
short of it. Since the I.Q.’s are really ratios of mental growth, 
it is held by many that the rate of progress through school 
should show similar ratios. That is, if the child with an I.Q. 
of 100 progresses at a given rate, one with an I.Q. of 75 should 
progress 75 percent as fast, one with an I.Q. of 125 should 
progress 25 per cent more rapidly than the average, and so on. 
But just as the children between 85 and 95 are coaxed and 
coached along because they need it, and are promoted undeser¬ 
vedly to keep the age group intact, those above 105 are given 
less attention, because it is seldom needed, and are retained in 
the group with the same chronological age. Extra promotions 
of children of 100 to 110 I.Q. are therefore not numerous. 
The child of 113 should be able, some maintain, to complete 
eight grades in seven years, 125 I.Q. in six, 138 in five, and 150 
in four. That these are entirely justifiable expectations is not 
ns yet clearly demonstrated, although there is no doubt that 
children of higher I.Q. are scholastically more proficient. 

Of fifty-four children between 120 and 140 I.Q.’s studied 
By Terman, 12J percent were advanced in the grades two 
years; 54 per cent were advanced one year; 28 per cent were 
making average progress, and 5£ per cent were actually 
retarted one year. Of a group of forty-seven children with a 
medium I Q. of 145, Terman found none retarded, 8.5 per cent 
at the grade corresponding to their age, 29.8 per cent advanced 
°ne year, 29.8 per cent advanced two years, 19.2 per cent 
three years, and 12.8 per cent four years. This is substantial 
evidence that the children of better than average I.Q. do 
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exceed the average rate of learning such subjects as taught in 

school and that, on the whole, the higher the I.Q the more 
rapij the prog ess. 

Intelligence and Success in High School 

With regard to the limits of progress in high schools, much 
depends upon the standards of the school. I.Q.’scf 100 do 
complete the high schools, but in just what proportions is not 
known. Among first-year stuJents in Palo Alto High School, 
the relation between achievement and I. is shown in these 
figures collectei by Proctor and Terman: 


1 

2 

3 

School Marks 

Average I.Q. 

Number of Pupils 

50-59 

85 

12 

60-69 

100 

16 

70 79 

107 

56 

80-89 

no 

24 

90-99 

123 

4 

On the average, 

pupils with higher I.Q.’s 

earn the higher 


grades. 

Comparson of columns 2 and 3 gives an idea of the 
personnel of the first-year class in a first-class high school. 
Approximately tw Mhirds of the group are 100 or above, half 
are 105 or above, and a quarter are 117 or above in I.Q. At the 
end of the first year, of thirteen who dropped out of school, 
ten were below the median I.Q. (105) and of these, seven bad 
failed in more than half of their subjects. 

Intelligence and Success in College 

The minimum I.Q. necessary for successful work in college is 
not perfectly known. Sines none of the Binet revisions contains 
tests sufficiently difficult to measure high adult intelligence, 
one must secure data from college students whose I.Q.’s 
determined before they r ached college age. The records of a 
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sufficient number of such college students are now available to 
show that in general the higher the l.Q. the better the achieve¬ 
ments. It is probable that an l.Q. of at least 110 is needed to 

do first-class college work with an average expenditure of time 
and energy. 

Exceptionally High Intelligence 

What a child of very high l.Q. can do, under favourable educa¬ 
tional opportunities, is illustrated by a case reported by 

L.S. Hollingworth: E-, in 1916, was a boy eight years and 

four months of age, with an l.Q. of 187, and in Grade eight. 

“In addition to this regular school work the child has 
covered the following special work in language and mathe¬ 
matics, either with a tutor or with his mother: Geometry, 
algebra, as far as equations; Latin, partial knowledge o 
the four declensions (he has been taught by the direct, in¬ 
formal method, and reads easy Latin); Greek—worked out 
the alphabet himself from an astronomical chart, between 
the ages of five and six years; French, equal to about two 
years in the ordinary school; German, ordinary conversa¬ 
tion, Spanish, attended class with his mother,—reads and 
understands, Italian, reading knowledge, simple conversa¬ 
tion, Portuguese, asked his mother to take this language at 
the Columbia summer school because he could not be 
registered himself, Hebrew, a beginner, Anglo-Saxon, a 
beginning. In astronomy he has worked out all the con¬ 
stellations from MacCready, and displays a very great 
interest in this subject. One evening this winter he noticed 
a new planet near the Twins. He said it was Saturn, but 

his mother thought it was Mars. E-went home, worked 

the position out from the chart, and found it to be Saturn. 
He has a great interest in nature, wherever found, and is 
already able to use Apgar intelligently. His writing is not 
equal to his other accomplishments. He is very slow at it 
and for this reason dictates most of his ‘home work’ to a 

stenographer. History is his chief and absorbing interest 
■among school subjects.” 
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At the age of nine E-had completed the work of Gradfr 

nine, at eleven years and ten months, graduated from higfe 
school, and at the age of thirteen had completed three 
semesters of work in Columbia College. He graduated with-a 
Phi Beta Kappa key and other scholastic honors, a few days 
before his fifteenth birthday, and matriculated for the Ph. D. 
degree before he was sixteen. In capacity for scholastic achieve*- 
ment, this boy greatly surpasses the average. 

In sum, there is impressive evidence that general intel¬ 
ligence as measured by the Stanford-Binet tests indicates with 
a faithfulness that makes it extremely useful practically the 
rate at which children learn most school functions. It sets a 
limit to the kind, difficulty or complexity of mental functions 
that can be acquired, and it sets a limit to the rate and 
permanence with which acquisition, within these limits, may 
go on. Algebra and geometry as now taught, for example, are 
beyond the mental capacities of many, and among those who 
find these functions within the limits of their capacity, 
individual differences in the rate, comprehensiveness and 
permanence of learning will be found, due to differences m 

endowment. 


Intelligence and Particular School Subjects 
While the results of the Binet tests indicate very well the 
problable achiements in school work as a whole, they are not 
equally symptomatic of capacities in the particular subjects. 
The degree to which the tests indicate capacity in the several 
school functions is suggested by the coefficients of correlation 
between test scores and actual attainments. Taking as groups 
children in the same grades. Burts found the following average 

correlations: 

Correlation Between 


Intelligence and composition 
Intelligence and reading 
Intelligence and arithmetic (problems) 
Intelligence and spelling 
Intelligence and writing 
Intelligence and handwork 
Intelligence and drawing 


.63 

.56 

.55 

.52 

.21 

.18 

.15 
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These correlations show that the Binet tests do not mea¬ 
sure native capacity in all scholastic lines equally well. The 
tests correspond quite closely to the children’s ability in the 
linguistic and abstract subject—composition, reading, spelling, 
arithmetic. Children with high I.Q.’s are generally superior to 
those of lower I.Q.’s in these subjects, but they are not 
markedly superior in writing, handwork and drawing, that is, 
in mechanical and motor abilities. It should be noted, however, 
that the correlations between the intelligence tests, and the 
latter founctions, though low, are neverthless positive. In the 
long run, individuals with high Binet scores will excel the 
others even in these functions. 

Intelligence and Vocational Success 

Intelligence, as meatured by the Binet tests, is closely associated 
with general scholastic success, especially in subjects which 
demand linguistic ability and the acquistion and manipulation 
of abstract ideas. Whether the same relation holds between 
intelligence and success in vocations under the more complex 
situations of life, is a matter worthy of investigation. 

A careful study (by Vanuxem) of women sixteen or more 
years old in an institution for the feeble-minded shows clearly 
that in the lower levels there is a close relation between 
Stanford-Binet I.Q.’s and the complexity of vocational tasks 
which can be learned. In this study attempts to teach women 
different tasks were made and the approximate minimum I Q. 
required to learn to do each task satisfactorily was determined. 
The minimum I.Q.’s for each of various jobs and the average 
time required to teach the women are given in the accompany¬ 
ing table. A survey of this table shows that the more complex 
the job, the higher the I.Q. needed to learn to doit. For 
example, while women of I.Q.’s less than 25 can do certain 
very simple tasks, they are unable to do simple cooking, make 
beds, or wait on table, which require shifting from one. to 
another of several different—even if simple—activities. 

Unfortunately, the number of normal and superior adults 
that have been measured by the Stanford test is limited. The 
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The Minimum Intelligence Quotient of Women Over 16 Years 
of Age Reqnired to Do Varions Jobs in an Institution 

for the Feeble-Minded 

(After Vanuxam) 


Approximate 

Minimum 

IQ. 

Time or Number 
of Trials to 
Learn 

Task or Vocation 

10-20 

15 trials 

Fetch and carry a single object e g., 
chair 


1 day 

Pick up stones, trash, etc., from lawn 
or walk. 


3 days 

Pull up one kind of weed from 
garden. 

20-25 

6-8 days 

Scrub floors or dust. 


16 trials 

Carry out standardized simple errand. 


3 days 

Pick one kind of fruit or vegetable. 


5 days 

Pick two kinds of fruit or vegetable. 


8 days 

Saw wood. 


5 days 

Plant one kind of vegetable. 


5 days 

Sort and hang up clothes. 

26-30 

7 days 

Do simple hand washing. 


11 days 

Do general cleaning. 


18 trials 

Do dishwashing. 


18 days 

Tend chickens. 

31-37 

8 days 

Wash clothes by hand. 


6 days 

Pare and wash potatoes, etc. 


19 trials 

Darn stockings, do simple crocheting. 


] 8 days 

Milk cow. 


17 days 

Do hand ironing* 


52 trials 

Make beds. 

38-44 

14 days 

Do sheep herding. 


34 days 

Do simple cooking. 

* • 

m * 

29 trials 

Do simple hand sewing and mending. 


25 trials 

Wait on table. 


Individual Differences 


329 


4<-55 

19 days 

Help around farm. 


29 traits 

Do shampooing. 


113 days 

Do simple dressmaking. 


9 days 

Embroider. 


65 days 

Paint barns, etc. 


89 days 

Do simple carpentry. 

60-70 

19 days 

Plow. 


25 days 

Do general farmwork. 

77 

11 days 

Do general housework. 


test was not designed for adults. The Army Alpha, which was 
devised for this purpose, should yield results that are sugges¬ 
tive at least. The average scores on the Army Alpha test 
obtained by various occupational groups are shown in the 
following table. 


Scores 1 Occupations 

40 to 49—Farmer, labourer, general miner and teamster. 

50 to 58—Hostler, horseshoer, tailor, barber, general carpenter, 

painter, truck chauffeur, baker, cook, concrete or cement 
worker, mine drill runner, bricklayer, cobbler. 

60 to 69—General machinist, lathe hand, general blacksmith, brake- 

man, locomotive fireman, auto chauffeur, telegraph and 
telephone lineman, butche, bridge carpenter, railroad con¬ 
ductor, railroad shop mechanic, locomotive engineer, 
laundryman, plumber, auto repairman, pipe fitter, auto¬ 
engine mechanic, tool and gauge maker, stock checker, 
detective and policeman, tool-room expert, gunsmith, 
marine engineman, hand riveter, telephone operator. 

70 to 79—Truckmaster, farrier and veterinarian, receiving clerk, 

shipping clerk, stokkeeper. 

80 to 89—General electrician, telegrapher, band musician, concrete 

construction foreman, photographer. 

90 to 99—Railroad clerk, general clerk, filing clerk. 

100 to 109—Bookkeeper, army nurse, mechanical engineer. 

110 to 119—Mechanical draughtsman, accountant, civil engineer, Y.M. 

C.A. secretaries, medical officers. 

Over 120—Army chaplains, engineering officers. 

1 Tliese are raw scores and not I.Q.'s. 
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When comparisons of radically different vocations are 
made, there is at once perceptible a tendency for vocations 
which require facility in dealing with words and symbols to 
stand higher than those which require aptitude for manipulat¬ 
ing things and mechanisms. The clerical workers in general 
excel those engaged in mechanical occupations. The tests appear 
to have a verbal and linguistic bias; to favour those skilled in 
handling words and symbolic concepts as contrasted with those 
proficient in motor and mechanical abilities. This tendency 
appears both in the results of measurements of vocational 
groups and in the results of comparisons of attainments in. 
school subjects. 

Further examination of the data, however, will disclose 
the fact that the intelligence test measures abilities which 
possess a wider significance. Making comparison within a 
similar type of occupation, the more skilled workers appear to 
stand higher on the intelligence scale than the less expert. The 
mechanical engineer and draughtsmen are above 110, the 
general electrician and construction foreman score about 
eighty-five, the workers on more specific tasks, such as auto¬ 
mobile repairman, plumber, toolmaker, bridge carpenter, auto 
chauffeur, etc., are below seventy, while the unskilled labourers 
are at the bottom of the list. Among the several types of 
clerical workers, a similar correlation between intelligence and 
occupational levels exists. The chaplains excel the Y.M.C.A. 
secretaries, the accountants surpass the bookkeepers, the 
medical officers are superior to the army nurses. Thus within 
similar occupational lines, general intelligence is associated with 
levels of proficiency. This result is probably due to the fact that 
the better the position the greater the need for ability to deal 
with abstract facts. 


It is significant that the members of the professional classes 
nearly always rank high in intelligence test. In this connection, 
the average Army Alpha ratings of the students in various 
departments of a representative state university will afford 
interesting comparison with those of the occupational groups, 
just given. 
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Median Alpha Scores of Various Departments in Ohio 

State University 

(5950 Students) 


Department 

Score 

Liberal Arts 

147 

Medicine 

142 

Law 

142 

Engineering 

141 

Agriculture 

# 

133 

Pharmacy 

125 

Dental College 

115 

Veterinary College 

112 


The medians of the students in most of these professional 
courses are well above all of the army occupational groups 
except the professional classes. A relatively high degree of 
general intelligence of this type is probably essential to success 
in the ministry, law, editorial work, medicine, banking, 
engineering and other vocations for which college training is 

required. 

Intelligence and Social Adaptability and Leadership 
Between intelligence scores and general school success, there 
is a substantial correlation; between intelligence and vocational, 
success a marked, but as yet not thoroughly appraised, associa¬ 
tion. What is the influence as abstract intelligence upon social 
adaptability and leadership, upon ability to get along with 
and manage people? 

The use of the tests in the Army provided material that 
suggests a fair correspondence between fitness for managing 
and leading men and intelligence ratings. The students of the 
Officers’ Training Schools who succeeded in earning com¬ 
missions were on the average of higher intelligence, according 
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to the tests, than those who failed. Among noncommissioned 
recruits in the cantoments, fitness for advancement as judged 
by officers corresponded fairly closely with intelligence scores. 
Finally, the average intelligence of seasoned troops corres¬ 
ponded fairly closely with military rank. In one group, which 
included approximately 30,000 men, the privates obtained an 
average Alpha score of approximately 73, corporals 95, 
sergeants 107 and commissioned officers 139. The overlapping 
of the intelligence scores of one rank upon others was great, 
however. 

Many studies have been made to ascertain the correspon¬ 
dence of intelligence and social adaptability, leadership, 
popularity, etc., in the case of children. These results show 
much the same general relations as those obtained on adults 
in the array. All lead to the conclusion that intelligence indi¬ 
cates in some degree, but by no means perfectly, the capacities 
required in understanding getting on with and managing other 

human beings. 

There is some evidence, however, that the typical social 
leader is a person brighter than the average but not the very 
brightest. The person with an I.Q. between 105 and 115 is 
bright enough to do better than the person of average I.Q. and 
yet not so far away from the average people as to be extremely 
different from them in intellectual abilities and interests. If 
you glance at the Normal Surface of Distribution (p. 491) you 
will see that the majority of children lie near the average. A 
person of 110 I.Q. is not so far above the average as to be of 
vastly different interests and ability from the average: a person 
of 150 I.Q. is very distant from average and duller people— 
so distant as to be of decidedly different abilities and interests. 

A person, especially a young one, so far out of touch with the 
general population of his age is more likely, other traits being 
equal, to be not so well understood and not so highly favoured. 
The favourite is often a person of less intellectual endowment 
who is “more like the bunch.” This does not mean that 
extremely bright children are conceited. They are rarely 
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conceited but often puzzled as to why they differ as they do 
from the majority. 

Intelligence and Moral Adjustments 

Fine gradations of moral adjustments are difficult to obtain. 
We m iy seek for some evidence in the studies of the relation 
of intelligence to delinquency and crime. Of the many indivi¬ 
dual studies, one made by Burt will be considered first, because 
it is based upon children who can be more adequately measured 
than adults, second, because it is probably fairly typical and 
third because of the care with which both intelligence and 
other abilities were measured. The group comprises 107 
juvenile delinquents, ages six to fifteen, whose misdemeanors 
include theft, begging, truancy, assault, sexual offenses, damage 
to property and general incorrigibility. The average chronologi¬ 
cal age of the entire group was 13.2 years, the average mental 
age 11.3, thus giving an average retardation of two years in 
mental age or an average I.Q. of 85.6. Analyzing the distribu¬ 
tion further, it is found that 7 per cent might be classified as 
“feeble-minded”, 20 per cent as very dull, 44 per cent as less 
dull but below average, 27 per cent as about average, and 
only 2 per cent as slightly above average. Supernormal 
intelligence among children is not incompatible with delin¬ 
quency, but delinquents of high intelligence are rare. While 
the proportion of feeblemindedness in the delinquent group 
is not great, it is at least five times as great as the proportion 
of feeble-mindedness in the total population. The more 
significant fact, however, is that the delinquent group, as 
a whole, is a dull group, only 2 per cent are obove the 
average. 

In Burt’s study, the educational attainments of the delin¬ 
quent children were appraised by objective tests with results 
most significant. The retardation in school attainments is twice 
as great as the retardation in mentality, namely, the equivalent 
of nearly four years. With a chronological age of 13.2, the 
educational achievements of these children were those ot 
average children of 9.5 years. Not a child was above the 
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average of his life age in school attainment, only 5 per cent 
were approximately equal to it, a fifth were slightly below, and 
three-quarters were retarded by 30 per cent or more. 

Typically, then, the delinquent child is a dull child but not 
all dull children are delinquent. Social and moral deficiency is 
explained by dullness plus something else, or, probably, plus 
^everal other things. To some extent, the other traits are 
probably emotional and temperamental deficiencies or nervous 
instability. The compelling drives of the dominant urges, the 
incapacity for sustained effort, fickleness of interest, or the 
disrupting effects of unstable but impulsive emotions when 
combined with dullness of mind provide an organism readily 
susceptible to misdemeanor and crime. Many delinquent 
children are, however, not obviously instable or excessively 
impulsive or dificient in restraint. Environmental factors— 
unfavourable home, school or street influences—are sometimes 

the inciting causes. 


Conclusions 

The results of tests, such as the Binet or the Army Alpha, 
together with studies of the inheritance of mental traits lead 
to the assumption of general intelligence. By intelligence is 
meant a group or composite of native capacities for learning 
along the lines that require mental operations with verbal, 
symbolic and abstract materials. In these fields, the more 
intelligent person learns more rapidly, displays greater mental 
keenness, accuracy and control in meeting new problem- 
situations, and is capable of ascending to higher levels of 
achivement than the less intelligent person. 

The intelligence tests do not measure all types of capacities 
to learn, but those which are tested are of great importance. 
Upon such capacities mainly depends achivement in school 
and colleges and success in many vocations. Social adaptability, 
proficiency in managing people and effectiveness of moral 
adjustments are also associated to an appreciable degree with 
this type of intelligence. The association of intelligence and 
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ability to acquire various mechanical and motor skills—writing, 
drawing, painting, athletics and various mechanical trades—is 
positive but low. 

Uses of Intelligence Tests in Education 

The facts concerning intelligence, as a concept, and intelligence 
tests, as a practical instrument for approximating measures of 
native intellectual capacity suggest many useful educational 
practices and theories. Since the application of these facts to 
general educational objectives and theories falls primarily 
within the province of educational philosophy and the techni¬ 
cal uses of tests within the field of special courses in testing, 
we shall merely suggest, rather than fully describe, certain 
types of implications. 

_ Adjustment of the Individual to the Conditions of Life 
■ Nearly very practical use of intelligence tests may be considered 
. as an instance of putting into effect the following principle: 

Each individual’s life will be most fruitful to himself and to 
society when his activities are nicely adjusted to his native 

capacities. This principle was illustrated and defended during 
the discussion of interest and efficiency in the preceding 
chapter. While the intelligence tests do not measure all forms 
of native aptitude, they do reveal fairly well a very important 
and far-reaching type of capacity. Some of the particular 
applications of this general principle which available intelli¬ 
gence tests make possible are as follows: 

Classification of Puplis into Homogeneous Groups 
In the first section of this chapter we observed that pupils in a 
typical grade differ widely in intelligence. Since assignments, 
lessons and methods of teaching are usually the same fora 
whole class, it is obvious that they cannot be “nicely adjusted 
to the intellectual capacity” of every pupil. An activity, or 
problem, or discussion that is nicely adjusted to the capacity 
of the average pupils is likely to be so easy as to bore the 
brightest and so hard as to perplex the dullest. It follows, 
therefore, that it will increase the interest and efficiency of all 
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pupils to classify them as nearly as possible into homogeneous 
groups. The Mental Age, which indicates the level of intellec¬ 
tual capacity at the time, is a measurement well suited to this 
purpose. 


Sectioning According to Rate of Progress 
Pupils alike in Mental Age will differ in Intelligence Quotients 
or brightness. Thus a child with an I.Q. of 125 will reach the 
M.A. of ten when he is eight years old whereas a pupil with an 

I.Q. of 75 will not reach an M.A. of ten years until he is 
thirteen and a third years old. These two children will differ at 
least in one respect. The younger, brighter child will grow 
more in intellectual capacity during the school year than the 
older, less bright one. The former will gain 1.25 years M.A. 
and the duller .75 year M.A. during a calendar year. At the 
end of the year the former will have an M.A. of 11.25 and the 
latter 10.75. This fact points to the advisability of dividing 
pupils into sections which are not only composed of pupils 
having as nearly the same M.A. as possible but also of pupils 
having the same I.Q. so that they can advance together at a 
similar rate. Thus in a large school one may find several 
sections at each grade level: 


1. a very bright, 

2. a bright, 

3. an average, 

4. duller than average and 

5. a dullest group. 


The principle of advancing pupils at a pace that enables 
them to work at the level most suited to their intellectual 
status is a sound one. That our system of teaching children in 

large classes makes it difficult to put this principle into effect 

is the fault of the system and not of the principle. 


Adjusting Subject Matter and Methods to Intellectual Capacity 
The treatment of bright, average and duller groups should 
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vary in more than mere rate of pace. The brighter pupils are 
capable not only of learning by shortcircuited methods but 
also of generalizing and applying their knowle Jge to wider and 
more distant situations. They are more able and anxious to 
abstract the essence of the experiences incorporated in the 
“minimum essentials” of the curriculum and more able and 
anxious to explore other intellectual fields. Thus at the age 
of eight a child of 150 I.Q. is likely to be greatly concerned 
about and interested in studying and discussuig such subtle 
problems as the significance of life and death, the present, 
future and hereafter. A child with an I.Q. of 150 at the age of 
8 has a mental age of 12 years which the average person 
reaches in early adolescence. These problems which may be 
among the primary causes of the “stress and strain” typical 
of the average person’s adolescent years become vital to the 
very bright child several years earlier. Persons of I.Q.’s below 
80 probably rarely ever become much interested in these 
problems because they are intellectually incapable of appreciat¬ 
ing their existence in more than a dim way. Thus adjustment 
of the curriculum to intellectual differences requires variations 
in methods and substance as well as in pace of advancement. 

Adjustment to Vocational and Other Prospects 
Since we observed above that intelligence enters into vocational, 
social and other phases of life, it follows that measures of 
intellect may be used to help a pupil find the kind of life 
work, the types of recrational activities, the forms of social 
and political service which will make him most happy and 
productive and which will contribute the most to the welfare of 
society. The practices of vocational, recreational and social 
guidance are not yet far advanced but the facts and principles 
here revealed show that there is a sound psychological founda¬ 
tion for them. The development of effective methods of 
discovering and adjusting education to the individual’s voca¬ 
tional, recreational and social possibilities should enormously 
increase human welfare. 

Use of Intelligence Tests in Appraising Degrees of Efficiency 
A final general service to which intelligence tests may be put is 
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that of increasing the fairness of an appraisal of efficiency. 
Mere measurements of the amount of achievement are never, 
in one important respect, a fair measure of efficiency. If in 
city A, the average mentality of the pupils is low, to condemn 
the school, the superintendent, the teachers and the pupils, 
any one or all of taem, for inefficiency would obviously be 
unfair. It would be equally unjust and misleading to praise the 
high efficiency of every one connected with a school in which 
pupils, while attaining achievement scores five per cent above 
the average, were ten per cent above the average in native 
endowment. Intelligence tests may be used to increase the 
fairness and the usefulness of estimating the proficiency of a 
given pupil, teacher, of a given class, or grade, or school, or 
city or country, state or national school system. Certain further 
instruments and devices needed for such diagnoses and surveys 
will be discussed in the next chapter. 
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Origin of the Tests 

Mental tests of the type discussed in this chapter have been 
widely used in recent years for a variety of purposes; to 
distinguish the lower levels of intelligence, to discover the 
causes of juvenile delinquency, to select children for transfer¬ 
ence from one grade of school to another, in some cases in 
order to select candidates for universities, and to give vocational 
and child guidance. In order to estimate the value of such tests 
some knowledge of their origin is essential, as otherwise their 
application may be misconceived. In the year 1904 the Minister 
of Public Instruction in France appointed a Commission to 
inquire into the training of mental defectives. Mons. A. Binet 
and Dr. T. Simon, two French psychologists, set to work in 
order to establish a scientific diagnosis of grades of intelligence 
tolow the normal. Up to that time three grades of inferiority 
had been recognised, mental defectives, imbeciles and idiots. 
Further, idiocy had been distinguished from dementia arising 
at puberty, which was not necessarily permanent. The French 
have always been the pioneers in the investigation of mental 
disease. Two French physicians whose work we considered 
earlier, Dr. Itard and his brilliant pupil Dr. Seguin, laid the 
foundations of the educational treatment of mental deficiency. 
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The latter published a treatise on idiocy in which he put 

forward the results of his observations:‘ Man being a unit is 

artificially analysed for the sake of study, into his three pro¬ 
minent vital expressions, activity, intelligence and will. .. . The 
predominance of any of these functions constitutes a disease; 
their perversion leads to insanity; their notable deficiency at 
birth constitutes idiocy, afterwards imbecility, later dementia.’ 
There was, however, no accurate differential diagnosis of such 
states, although suggestions had been made for grading by 
means of the greater or less facility in the use of words, or by 
the degree of derangement of bodily movements. The classi¬ 
fication by symptoms was so arbitrary and subjective that no 
agreement was possible. Dr. Sollier had proposed a psychologi¬ 
cal classification on the basis of attention, according to which 

imbecility was to be judged by highly unstable attention, and 

complete idiocy by the absence of attention. The chief objec¬ 
tion to such a means of diagnosis, even if its principle were 
sound, would be the impossibility of measuring voluntary 
attention per se. Every mental operation necessarily involve* 
attention, which is the presupposition of all mental life. Conse¬ 
quently, any test of perception, memory, judgement, or any 
other faculty whatever, is indirectly a test of attention; but no 
test can be devised which isolates attention. 

The most fruitful plan for mental testing was suggested by 
Dr Blin, who conceived the idea of examining persons of low 
levels of intelligence by a series of prearranged questions, 
referring to such concepts as time, place, number, etc. The 
questions, however, were arbitrarily chosen and no control tests 
were made, and the marks assigned to them were purely sub¬ 
jective, so that the value of the questions for diagnosis was 
not great, nor could comparison be made with the results of 
other observers. The credit of developing the method scienti¬ 
fically, by standardising questions and securing an objective 
system of evaluating them, belongs to Messrs A. Bmet and 
T Simoo. The new conceptions introduced by them will 
be considered later. Here it is sufficient to emphasis the 
fact that the working out of the idea of mental testing was 
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due to the practical need of classifying the lowest grades of 
intelligence. 

It was thought at one time, that experiments on the acuity 
of sensation would yield a measure of intelligence. Theoretical 
writers also shared in this conviction. Thus Alexander Bain 
wrote: “We can from the outset discriminate, more or less 
delicately, sights, sounds, touches, smells, tastes; and in each 
sense, some persons much more than others. This is the deepest 

foundation of disparity of intellectual character, as well as of 

variety in likings and pursuits. If, from the beginning, one man 
can interpolate five shades of discrimination of colour where 
another can feel but one transition, the careers of the two men 
are foreshadowed and will be widely apart.” It is worthy of 
note that some psychologists have held this very opinion with 
regard to differences of mental imagery; and there is as little 
justification for the one view as for the other. 

It was Francis Galton who first conceived, and put into 
practice, the idea of measuring intelligence by sensory tests. 
He used various instruments to measure the sensitivity of 
different organs, and stated that “the trials I have as yet made 
on the sensitivity of different persons confirms he reasonable 

expectation that it would, on the whole, be highest amongs 
the intellectually able.” He also suggested the fruitful idea that 
the results of such testing should be compared with independent 
estimates of intelligence by those who knew the persons tested. 
But this only became possible when Professor C. Spearman, at 
a much later date, employed accurate methods of correlation 
to analyse the experimental results. 

Professor J. McK. Cattell carried Galtonis methods and 
instruments to America, and his pupil Professor E.L. Thorn¬ 
dike greatly extended and refined the methods, and devised new 
varieties of tests of a perceptual rather than of a sensory kind. 
During the last decades of the 19th century the idea of mental 
testing waned in England, but was actively pursued in America, 
Germany and France. Various kinds of sensory tests were 
employed, such as measuring the ‘spatial threshold,’ i.e. t the 
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smallest distance to which the points of a compass must be 
stretched in order that they may be discriminated as two. It 
was found that, for this test, young children were as sensitive 
as old, dull children as bright, and savages more sensitive than 
civilised people. Other tests dealt with visual or auditory 
acuity, discrimination of colours or tones, and so forth. When 
these proved disappointing and gave conflcting results, tests of 
a more active nature were used, such a the rapidity of muscular 
movements, reaction times to various stimuli, and others, 
demanding active manipulation. The assumption underlying 
all such investigations on sensory and perceptual process, was 
that the physiological limits of the sense organs were roughly 
the same in different persons; and that the discrimination of the 
data supplied by the sense organs would test the power of 
attentive analysis, which was identified with intellectual 
capacity. However, the results obtained were mutually con¬ 
flicting, and many of the conclusions of these early workers 
were in conflict with their data, owing to the lack of suitable 
statistical methods. 

A little reflection should be sufficient to convine anyone 
that acuity or integrity of sensibility can stand in no direct 
relation of intelligence. Persons like Helen Keller and other 
blind deaf-mutes, who lack what might be regarded as essential 
sensations, are nevertheless capable of developing very high 
degrees of intelligence. Again, the attempt to estimate the 
level of intelligence by the accuracy of memory would be 
futile, for there is no necessary correlation between intelligence 
and memory, as persons of low intelligence may have good 
memories. Similarly, all single tests seem bound to fail. Binet 
was amongst those who had employed the sensory and motor 
tests; but in attempting to examine the intelligence of children 
suspected of deficiency he abandoned them, and was driven to 
adopt tests more nearly approximating to the practical activi¬ 
ties of ordinary life. “Instead of measuring the intensity of 
simple faculties, the vain ambition of the psychophysicists, we 

$hall measure acts of adaptation. Understanding the normal 

progress of development, we shall be able to determine how 
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many years an individual is advanced or retarded. With these 
considerations in mind Messrs Binet and Simon attempted to 
solve the difficulty by selecting a number of heterogeneous 
tests, in order to explore as large a part of mental life as 
possible. They produced, in fact, a battery of tests which could 
be aimed at different heights so as to determine the intellectual 

level of the individual. So much importance was attached by 

them to variety and number of the tests that Binet, comparing 
the relative importance of a number of tests with a single one, 
states that he would almost be prepared to say: “no matter 
what the tests are provided that they are numerous.” Now, it 
is obvious that the degree of education of a person will make 
some difference to his ability to deal with certain tests. Thus, 
a test involving the power to calculate will, other things being 
equal, be answered best by one who has been taught arithmetic. 
It would be desirable, therefore, as far as possible, to eliminate 
acquired knowledge if a measure of intelligence is desired, and 
to devise tests to discover ‘mother wit’ only; unless indeed 
the capacity to acquire education is part of what is meant by 
intelligence. This ideal method, however, has proved impossible 

of attainment. 

A large number of tests were selected by Binet and Simon 
in 190S and revised by Binet in 1911. Their idea of what is 
ment by the intelligence, which is tested by the tests, is best 
stated in their own words, thus, “To judge well, to understand 
properly, to reason well, these are the essential springs of 
intelligence.” They also included certain other powers, chiefly 
initiative and “practical sense” or adaptation to novel circum¬ 
stances. In thus leaving behined the artificially simplified 
laboratory tests and introducing everyday complex conceptions 
Binet was, in effect, aligning himself with common sense 
methods which, in some form or other, had always been 
employed to detect the lower grades of mentality. Thus, in the 
reign of Edward II we find a legal definition of a ‘sot,’ as “such 
an one who cannot tell who are his father and mother, nor how 
old he is, nor is able to count and number twenty pence, so 
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that it may appear that he hath no understanding or reason of 
what is to his profit, or what is for his loss.” 

Standardising the Tests 

It was pointed out above that any test which is to have a 
diagnostic value must be standardised. We owe to Binet and 
Simon the ingenious device of standardising their tests by the 
ability of normal children to cope with them. This can best be 
illustrated by considering an actual test and the method of 
dealing with it. Suppose a number of ordinary children are 
asked whether they know what a butterfly is, and what a fly 
is; and then are asked to state “In what way are they not the 
same?” Experiment shews that at the age of five years normal 
children are not capable of making the comparison necessary 
to distinguish such a simple difference. Although they know 
the two things quite well, they are not able to understand in 
what way the two things differ. By the age of seven years the 
transition has been made, and about two-thirds to three-quar¬ 
ters of normal children are able to make the reasoned com¬ 
parison. In order to make test more complete and fair, three 
such differences are asked, namely between a fly and a butterfly, 

wood and glass, [aper and cardboard. It was found that the 
majority of normal children of seven years were able to state 

two out of the three differences. In consequence this degree of 
correctness was accepted and the test was assigned to the age 
of seven years. Norma! children of this age have therefore tested 
the test, and if they are a fair unselected sample of children it 
is assumed that any other normal child of seven will be able to 
supply at least two out of the three differences. A separate 
collection of such tests has been standardised in the above- 
named manner for each age from three to sixteen years. In this 
way the conception of mental age arose. This early method of 
arriving at the mental age for any test is not statistically sound, 
as the intelligence of an older group of children is spread out 
more than that of a younger group. In order that a test should 
be assigned to the mental age of seven years, it should be 

passed by approximately 50 per cent of normal children who 

are of the real age of six years at their last birthday; and so on 
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for every other year of mental age. By this device, the average 
mental age is made to coincide with the average chronological 
age. An instructive fact has been observed which shews the 
superiority of this experimental method over any a priori 
procedure. Normal children of the age of seven years can state 
a difference between two things, e.g. paper and cardboard, yet 
they find it much more difficult to say how they are similar to 
one another, so that the majority fail, and the statement of 
resemblances between common things cannot, therefore, be 

used as a test for this age. 

For the various ages Binet and Simon used a collection of 
tests, involving various tasks, such as verbal memory, memory 
of digits, power to understand and carry out an instruction, 
comparison of length of lines, arranging small weights in order, 
tests of suggestibility and a number of tests involving the 
correct use of language. Having tried all these on normal 
children, they then proceeded to use them to test mental 
defectives, imbeciles, etc. In this way it was possible to 
compare abnormal children with normal, by tests which were 
objective, and therefore impartial, and to which a more or less 
definite value could be attached; thus securing a reasonable 

diagnosis. 

It is necessary to draw a distinction here, the neglect of 
which is likely to lead to serious error. The tests we have been 
describing do not measure mental ability in the same sense that 
a test of skill measures a particular kind of talent; hence we 
must distiguish between ability and maturity. The tests are 
intended to shew that an individual displays intellectual activity 
-of a more or less mature type. 

It does not necessarily follow that a child who does well in 
the tests will certainly acquit himself with credit in school 
work, for the ability to do well in school tasks depends on a 
large number of factors of which intelligence is only one. Thus, 
scholastic ability demands docility, regular habits, continuity 
of effort over prolonged periods, and so forth. Such factors 
hardly come into the tests at all, and the personality of the 
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examiner is usually sufficient to secure maximum attention to 

the task in hand during the short time that the tests are being 
given. 

A distinction must also be made between maturity and 
accuracy of intelligence. Intelligence may be mature without 
necessarily being correct with regard to particular processes* 
owing mainly to lack of interest in certain directions. Neverthe¬ 
less we may agree that, on the whole, want of rectitude in a 
very simple process, provided that we are sure that interest is 
sustained, is an indication of immaturity. 


Intelligence Quotient 

In the final rearrangement of his tests Binet had standard¬ 
ised a set of five for most years up to the age of fifteen and a 
final set of five for adults. To find the intellectual level of 
any individual he gave the tests in order, and found the 
extreme upper set in the whole series which the child could 
pass with but one failure, beyond this point a credit of one 
year was given for every five tests, chosen from any of the 
higher sets, which were answered correctly. By this method 
he assigned a mental age to any child. The method indicated 
above has been used by subsequent investigators, so that 
we may roughly define a mental age as the ability to cope 
with most of the tests which normal individuals of that age 
can deal with, provided that credit is given for successful 
attempts with tests that are usually answered by normal 
persons of a higher age. 


When Binet had found the mental age of a child he com¬ 
pared it with his chronological age and determined by how 
many years he was retarded or advance I. This, however, is 

obviously not satisfactory. For, the significance of the amount 
of retardation in mental maturity depends on its relation to 


the real age of the child. For this reason Professor W. 
Stern, of Breslau, introduced the concept of the intelligene 
quotient. If an individual’s mental age is divided by his 
chronological age the quotient obtained indicates his level of 
maturity compared with that of normal individuals. This 
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number has been called the ‘intelligence quotient, (I.Q.) 
or the ‘mental ratio.’ Thus a child of eight years who has 
a mental age of six has a mental ratio of 6/8 or 75 per cent 
of normal maturity. We may, perhaps, say that the mental 
ratio is a measure of the brightness of a child, for one who is 
above the normal maturity for his age would usually be called 
brighter than the average, and one below the normal, dull. It 
was believed on the evidence of mental tests, that maturity of 
intelligence is practically complete at the age of sixteen years, 
consequently in finding the mental ratio of adults sixteen was 
taken as the denominator of the fraction for all persons above 
sixteen years of age. We shall consider the validity of this 
belief in a later section. As the rate of progress towards 
complete maturity is not constant but slackens down, it 
must be remembered that a normal individual of mental age 
fifteen is much nearer [to one of sixteen than a child of mental 
age five is to one of six. 

There are two slightly different meanings of the term 
‘mental age.’ A mental age of ten years may mean the 
average score of marks obtained by a standard group of 
children of chronological age ten years. This is the accepted 
definition in vsing group tests, which will be described later. 
But it may also mean that particular test score the average 
chronological age for reaching which is Jen years. These two 
meanings may coincide, and for children not much ambiguity 
arises. But for adults the two meanings will not usually 
coincide, and incorrect notions about the limits of mental 
growth may arises in consequence of this. We may illustrate 
the difference by considering the height tables usually found 
on weighing machines. If a man knows his height he can 
read off his probable weight. After he has weighed himself 
he would need another table to find the average height of 
men of his own weight. It is only when the two quantities, 
height and weight, are perfectly correlated that the two 
tables would coincide. This is more nearly the case with 
children than with adults. 

In addition to tests of intelligence, and following the same: 
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procedure, certain scholastic tests have been standardised by 
trying them out on normal pupils in ordinary schools at various 
ages. There are tests of reading (both speed and comprehen¬ 
sion), tests of spelling, arithmetic (mechanical and problems), 
handwriting and composition and so on. By the use of 
norms, found in the same way as intelligence norms, it is 
possible to assign a scholastic age to a pupil for a specific 
subject. As these tests decide what a body or girl has achieved 
in school they are called tests of attainment or achievement. 
By making use of combined test of various school subjects 
it is possible to arrive at an Educational age, and dividing 
this by the chronological age we arrive at the Educational 
Quotient (E.Q.). More important, from the teacher’s point 
of view, is the Achievement Quotient (A.Q.) obtained by 
dividing the educational age by the mental age. In this 
way we can estimate whether a pupil has reached a standard 
of attainment consistent with his native capacity. 

Revision of the Tests 

The Binst-Simon tests have been subjected to a thorough¬ 
going examination, rearrangement and revision. Two of the 
revised scales are sufficiently noteworthy to be considered in 
some detail. Professor L.M. Terman of the Leland Stanford 
University produced a revised scale called the Stanford 
revision.’ He compared all the tests that had been pre¬ 
viously used in all countries, and included several olhers for 
the purpose of experimenting. By choosing schools of average 
social status, and taking all the pupils of different ages in such 
schools who were within two months of a birthday, he exam¬ 
ined a thousand children between five and fourteen years 
selected simply on the ground of age. Using the old and 
some new tests, be arranged them in sets for each years in such 
a way that the median mental age of the children of each 
group coincided with the median chronological age. If the 
median menial age at any point of the pravisional arrangement 
was too high or too low, the location of some of the tests, or 
the standard of marking, was changed to secure the above 
result. Some 400 adults were treated in the same way, so that 
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finally sets of standardised tests were obtained for each age 
from three years, to fourteen years, and sets for adults and 
Superior’ adults. The tests, as a whole, treated in the above 
manner are, therefore, arranged so that the average individual 

of those examined obtained an intelligence quotient of unity. 

Each single test within a set was further standardised by 
arranging the children of each age level in three groups, thus: 
inferior with a mental ratio below 90 per cent, superior with a 
ratio above 110 per cent, and an intermediate group. The per¬ 
centage of successes for each test at or near the age leveL 
was found for all three groups, and if a test failed to shew 
a decidedly higher proportion of passes in the superior 
group than in the inferior it was not regarded as satis- 

factory. 

Not only were the tests standardised, but the procedure for 
giving each test was carefully elaborated, and the method of 
marking was strictly defined. In brief, it may be said that the 
attempt was made to standardise the examination and the 
examiners. This rigidity of procedure applied to the Binet- 
Simon tests was found to reduce the mental ages in the lower 
part of the scale and to raise them in the upper part, i.e. 
above ten or eleven years. 

When the mental ratio for the separate age groups from 
five to fourteen years were plotted on a frequency diagram,ut 
was found that their distribution for each age was fairly 
symmetrical. The similar nature of the distribution at each 
age suggests that an individual’s intelligence quotient remains 
constant, and re-tests of the same children at different ages 
seemed to confirm this, i.e. bright children do not deteriorate 
nor the dull improve. The coefficient of correlation between 
the estimates made by teachers and the results yielded by 
the tests was found to be .48 as measured by the Pearson 
formula, not a high figure for this kind of work. As far as 
the average intelligence quotients at each age were concerned 
very little difference was found between boys and girls from 
five to fourteen years. 
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The frequency of the mental ratios was nat only sym¬ 
metrical, above and below the median, but decreased gradually 
-on each side, so that there appreared to be no definite dividing 
line between the normal and the mentally defective. Conse¬ 
quently, the number of mental defectives in any population 
would appear to depend on what particular mental ratio is 
chosen as the standard of defectiveness. Professor Terman 
regards an intelligence quotient below 70 (i.e. 7/10) as shewing 
definite feeble-mindedness, and amongst his thousand cases, 
one per cent were marked as low as this. 

A most scholarly and thorough revision of the tests has 
been made by Professor Cyril Burt, who has introduced certain 
refinements of procedure and analysis based on modern 
statistical theory. He found that, in their application to 
English children, the tests required much re-assertment both 
in the order of difficulty and in the age assignments. He 
insists more strongly than others that in giving the tests 
the examiner should adhere with meticulous exactitude to 
a standardised procedure, for the tests are not intended 
primarily to discover how the individual carries out certain 
operations but how he responds to certain standardised 
formulae. The examiner should neither teach, nor criticise, 
nor give any clue as to whether the answer is correct or 
not, and further all emotional excitement other than encourage¬ 
ment should be avoided as far as possible. 

With these ideas in view, careful standardised directions 
for giving each test were worked out, mainly based on Mr. 
Binet’s procedure but supplemented by that of other com¬ 
petent investigators. Professor Burt believes that for English 
children, in the present state of our knowledge, the Binet- 
Simon scale should be used as far as possible as Binet left 
it, and his revision consequently is very conservative. His 
peocedure is set out in detail in an excellent book called Mental 
and Scholastic Tests which should be studied by all who wish 
to use the Binet-Simon scale, and the statistical methods 
•employed are described simply and clearly in his Distribtion 
and Relation of Educational Abilities. 
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He examined over 3,500 children in London schools, 
comprising above 2,600 normal children in ordinary elemen¬ 
tary schools, over 700 in mentally deficient schools, and 
more than 100 juvenile delinquents in industrial schools, etc. 
The tests were given to children of all ages from three and a 
half to fourteen and a half-years, and the average percentages 
of all the children at all ages, who passed each test were calcu¬ 
lated. The figures so obtained made it possible to arrange the 
various tests in order of increasing difficulty, as estimated by 
the percenrage of passes. Now an ideal scale of intelligence 
would be one in which there was equal difference of difficulty 
between any two tests at all points on the scale, i.e. in which 
all the units were of the same size. Such accurate graduation 
is not possible with the Binet scale, but Burt shewed that, 
if the percentage of passes is converted into terms of units 
of standard deviation, there is a rough equality of units be¬ 
tween the tests assigned to the intermediate ages from seven 
to twelve. An approximate scale of difficulty comprising 
sixty-five tests was accordingly constructed by using these 
units. 

There are serious discrepancies between Binet and other 
investigators in the assignment of various tests to the different 
ages, for Burt in comparing his age assignments with those 
of twenty other investigators found that only four, out of his 
sixty-five tests, were allotted to the same age-group by all of 
them, so that the concept of a mental age is not as precise as 
we should like it to be. 

A very interesting fact was brought to light by this revision, 
namely, that the order of difficulty of the tests is not the 
same for normal as for defective children. The order varies 
greatly with the nature of the tests. Thus the following were 
found to be relatively easier for normal children, scholastic 
tests, especially those involving the use of language and other 
tests of a linguistic kind, tests which are learnt early by 
normal children such as counting backwards, etc., tests of 
immediate memory and tests of reasoning. Whereas those 
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which proved to be easier for defectives were tests of sugges¬ 
tion and general information, such as naming coins and 
common objects, picture tests involving description and inter¬ 
pretation, mechanical counting, simple money tests such as 
giving change for twopence out of a shilling by the use of 
coins of different value, and so on. Consequently, scholastic 
tests turn out to be among the best tests of intelligence, and 
linguistic disabilities are, on the whole, the distinguishing 
feature of defectives. It will be remembered that some of 
the investigators who preceded Binet proposed to classify 
the lowest levels of intelligence by defects in the use of words 
and apparently they were on the right lines althovg > their 
methods were crude. Moreover, it would appear that in¬ 
ability to profit by ordinary school instruction, in so 
as it is not due to emotional or moral defects, is a clear 
indication of lack of intelligence. The application of the scale 
to defectives yielded the result that they advanced only just 
over half a year in mental age for each chronological year, 
so that the absolute amount of mental retardation increases 

steadily. 


It was stated previously that mental age does not grow 
uniformly but slackens down with increasing years. This is 
further evident from the fact that any particular chrono¬ 
logical age-group trenches very deeply in mental age on its 
successors, even in the lowest age-groups this overlapping 
is considerable but it becomes greater still in the higher ages, 
between the ages of thirteen and fourteen the amount of 

overlapping is as high as 77 per cent. 

The frequency diagram for mentally defective school 
children, constructed on the basis of the revised tests, consider¬ 
ation overlaps the diagram for normal children. In genera 
intelligence, as measured by these tests, more than half of t e 
defective children could be easily matched by children in 
ordinary schools: there is thus no break between the two 
groups. Accordingly, Burt defines a mentally defective chil 
“as one who for intelligence ranks among the lowest one 
and a half per cent of the school population of the same 
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ages. As tested by his scale this was shewn to be equivalent 
to a mental ratio of 70, in other words a deficient child is 
backward by three-tenths of his age. The fact was previous y 
mented that this same intelligence quotient was found by 
Professor Terman by a less rigorous method. 

We stated that those who rely on mental tests to measure 
intelligence usually assigned a mental age of sixteen as the limit 
of growth. A mental ratio of 70, therefore, would be equiva¬ 
lent to a mental age between eleven and twelve for mentally 
deficient adults. Professor Burt, however, thinks this is much 
too high, for an adult who is not capable of coping with the 
tests, or with school work, may yet be able to adjust himself to 
the demands of practical life so as to be self-supporting, 
especially in the lower grades of labour. Comparatively little 
weight should be given to mere mental age as far as adults are 
concerned, since success in practical affairs makes greater calls 
on other factors such as temperament, emotional stability, 
physique, environment, etc. A mental ratio of 50, corres¬ 
ponding to a mental age of eight may be regarded as the 
border-line for adult mental deficiency. This means, in practice, 
that for the adult population of the country between three and 

four per thousand are defective. 

Using the evidence provided by the revised Binet scale 
togethor°with that ohtained by the reasoning tests, Professor 
Burt concludes that an intelligence quotient above 115 or 
120 indicates central school ability at least, and a ratio above 
130 or 135 scholarship standard for secondary schools. These 
figures may b: compared with those of Professor Terman, who 

regards quotients of 110 or 120 as indicating‘superior intel¬ 
ligence,’ whilst quotients between 120 and 140 indicate ‘very 
superior intelligence.’ An intelligence quotient above 150 is 
very rare indeed, and Burt has never, in all his researches, 
found a ratio above 160 in a public elementary school, though 
be discovered a boy of seven years with a ratio of 190 in a 

private school. 

The use of the tests has shed some light on the causes 
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of junenile delinquency. By examining over one hundred 
individuals in industrial schools and other places of detention 
Burt concluded that these potential law breakers were techni- 
cally ‘backward’ but not ‘deficient.’ They were retarded y 
nearly two years in general intelligence, but by four years m 
educational attainments. The low estimate for genera mental 
level, discovered by several observers amongst delinquent 
generally, is largely to be explained by the educational back 
ward ness of such offenders. For, the chief factors in the 
causation of delinquency are. as a rule, emotional ntfher han 
intellectual, and the share contributed by real mental defect 

has been greatly exaggerated. 

Messrs R.M. Yerkes and J.W. Bridges decided to adopt a 

new mode of marking, more especially in the taiC pSyC ^ pa ‘. 
individuals in whom they are chiefly into ested. They con 
structed three ‘point scales for measuring ability fo- 
pre-adolescents and adults, each consisting of twenty te ts^ 

The Pre ' a t t?\ C cl SC wi h one 6 exception, are closely modelled 

tests in this scale, with^on^ ^ P Bine t-Simon scale. All the 
on, or exactly . ^ for examp le, those for the immedi- 

tests of a simila ^ Binet placed in different years 

ZZZ to the number of digits remembered, are grouped 
l findv test and given together, in increasing order 

’I H'fficultv In the Binet-Simon method of marking the 
of difficulty. on the whol6i ,-. e . the subject 

either”Succeeds or fails, whilst in the point scale there are 
graduated subdivisions, so that the twenty tests consist of over 
fifty questions, and credit is given for partial successes. The 
results of the examination are expressed in total scores rang g 

f “ m 0 to 100, and by the help of a table of norms, constructed 

from the results obtained from normal individuals, a test score 
may 1 be converted into a mental age. Theoretically the entire 

point scale is given to each individual exam.nd,_ but 

oractice this is not necessary with very young children who 

break down with the earlier subdivisions of any test, so that 
.later are unnecessary. The idea of giving the same tests 
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till ages is sound, since, genetic psychology favours the view 
that all the important types of intelligent action are present 
germinally at about the third year of life, and subsequent 
development involves, not new forms but increasingly complex 
examples of functions already present in embryo. It is 
maintained that the point-scale method is definitely superior 
to other varieties for testing psychopathic subjects and 
delinquents, and that it is more amenable to statistical 
treatment, but neither of these claims has been justified by 
experience. 

Mental Growth 

Much discussion has centred round two fundamental topics in 

the theory of mental measurement, namely the rate and limits 

of mental growth, and the constancy of variability of an 

individual’s intelligence quotient. There is much conflicting 

evidence on both these points. In the first rush of enthusiasm 

the earlier workers believed that the mental ratio of a child 

was fixed and definite, and would cling to him for the rest of 

his days. Subsequent research has thrown some doubt on this 

conclusion. Dr. E.A. Doll, for instance, as the result of 

repeated examination of the same feeble-minded persons over 

a series of years concluded that the mental ratio was so 

fluctuating as to be worthless for prognosis. Professor Terman 

who, as we saw above, believed that the ratio was constant 

has recently taken up a much more cautious attitude. He 

points out that the intelligence quotient is subject to a serious 

mathematical disqualification on the ground that its probable 

error is relatively very large, as is also that of a mental age. 

The intelligence quotient for psychopathic subjects does not, 

according to bis later view, always remain constant, and for 

normals, its constancy is only approximate, or rather expresses 
a tendency. 

Dr. J.E.W. Wallin examined over a hundred children who 
failed to make satisfactory progresses in a special school for sub¬ 
normal cases. He tested them at intervals varying from half a 
year to six years, and found that the intelligence quotients in 
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several cases differed by several units. He concluded that “it 
is frequently impossible to determine for years whether a young 
mental subnormal is feeble-minded or not.” He made use both 
of Binet’s earlier and later scales and of the Stanford 
revision, obtaining similar results with each of them; and 
inferred that the differences in lhe quotient, however measured, 
are too large to be ignored, and, in individual cases surprisingly 
large. Later he compared tha Stanford revision with certain 
group tests, and concluded that the inconsistencies as to mental 
age are so g'aring that mental tests give no reliable means of 
grading pupils for the purpose of instruction. 

Investigations on normal children have so far led to a 
contrary view. Pupils from eight to sixteen years of age were 
re-tested by the Stanford revision at different periods, 43 at 
intervals of four years, 127 after two years, and 298 after a 
year. For the year’s interval the difference of intelligence 
quotient ranged from 7.2 to 4.2. For all the intervals combined 
only 8.5 per csnt of the cases shewed a difference of more than 

ten points, and 89 per cent had a difference of eight points or 
less. The duller pupils seemed on the whole to lose a small 

amount and the brighter to gain. 

A careful re-examination of elementary school children up 
to the age of fourteen, by the same tests each time, shewed a 
similar state of affairs. The fluctuations that we observed 
were attributed to the method of marking, which assigns so 
many months to each test passed. It was observed that practice 
in the same tests once a year appeared to have little effect, since 
the children are never told whether their answers are correct, 
and the same wrong answer is, on the whole, apt to be given in 
successive years. There were 371 children examined (169 boys 
and 202 girls) and some of them were re tested at the end of 
the first, second and third years after the initial test, and 42 at 
yearly intervals of four years. The following table shews the 

changes in mental ratio observed. 
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Interval 

1 Year 

2 Years 

3 Years 

No. of cases 

204 

110 

57 

Median change 

+ .2 

-.6 

0 


The middle 50 per cent of the change for the three years was 
between the limits of—5.1 and 6.0 points. The next table 
shews the changes for those examined four times: 


Average 

mental 

1st Test 

2nd Test 

3rd Test 

4th Test 

ratio 

98.7 

102.2 

102.4 

99.7 

Change 

— 

+ 3.5 

+ .2 

—2.7 


The correlation coefficient between the marks of the first and 
fourth test was .83. 

Similar conclusions were reached by Professor H O. Rugg 
and Miss Colloton after reviewing all the previous work on 
re-testing of about 1,500 cases, and themselves testing and 
re-testing at intervals of about a year more than 130 individuals 
by the Stanford scale. They came to the conclusion that confi¬ 
dence could be placed in the approximate constancy of the 
mental ratio. The average difference, found by all previous 
investigators, for intervals ranging from six months to five 
years was, according to their calculations, five units. The 
typical positive differences (taking only the middle 50 per cent 
of cases into account) were less than six points and the typical 
negative differences three points. They found also that the 
coefficient of correlation between the first and second of their 
own tests was .84. 

By the use of his revised scale on different groups of defec¬ 
tive children, between the ages of six and a half and fourteen 
and a half, Professor Burt demonstrated that the mental ratios 
varied little, on the whole there appeared to be a drift towards 
diminution. He annually examined the same set of 34 
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individuals in mentally defective schools for six successive 
years. The average ratios dropped from 63.7 to 57.1 and, in 
all but eight cases, the ratiojvvas smaller at the end of five years 
than at the beginning. Another test, made in two successive 
years on 72 children in a school for defectives; shewed that 2 
had remained constant, 17 had declined, but 53 had definitely 
advanced. In one case the advance was sufficiently great to 
enable the child to reach a mental ratio of 90, which is high 
enough to be considered normal. This instance is not typical, 
for seldom do such children advance one mental year per 
annum. Burt states that, although the rule is not established, 
the weight of evidence seems to shew that wi’h subnormal 
children “low mental ratios tend to become yet lower with the 

lapse of time.” 

A similar conclusion has been reached by independent 
observers with regard to border-line cases, i.e. children in 
ordinary schools who are referred for special examination 
as to their mental condition. By examining about 60 such 
children with the Stanford-Binet tests at different intervals, 
ranging from one to four years, it was found that half of them 
shewed a loss in mental ratio on the second occasion, the 
average drop being 6.3 points. The tendency to decline was 
most marked in those whose initial ratios were between 60 

and 80. 

It seems, then, that there are cases of deferred maturity, 
where development is not arrested but postponed. Such cases 
are also found in children in ordinary schools; so that in 
London a second scholarship examination is held for those who 
‘bloom late.’ There are also individuals of an opposite kind 
whose mental deficiency may be deferred till a later date, but 
such instances are very rate indeed. 

The evidence collected up to date has been recently 
reviewed, and it appears that, for normal children, the intelli¬ 
gence quotient varies but little over a period of three, four, 
or even five years between the date of the original and final 
examination. For gifted children, such change as occurs 
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appears to be in an upward direction and is greater than for 
ordinary children. Whereas we have seen that, for children 
of low mentality, the change tends towards the downward 
direction. 

The fact that the mental ratio appears, on the whole, 
approximately constant, for normal people, has led to the 
assumption, which is apparently justified by experiment, that 
intellectual growth as measured by the Binet scale is not 
uniform from >ear to year but steadily decreases with age 
and finally ceases. Many investigators have accordingly used 
a mental age of sixteen for all adults in finding their intelli¬ 
gence quotients, this being the age at which growth in intelli¬ 
gence is supposed practically to cease. Using the point-scale 
method Messrs Yerkes and Wood concluded that the rate of 
intellectual development diminishes from the fifth year on¬ 
wards; between the years sixteen and eighteen there is a 
slight, irregular increase, which ceases almost entirely at 
eighteen years. Later observers have suggested a surprising 
limit of thirteen or fourteen years, which was based on the 
results obtained with the American army tests. Burt, how¬ 
ever, as the result of more careful measurements, adheres to 
the ages of sixteen as the limit. Dr. P.W. Ballard, by the use 
of graded ‘absurdity tests,’ in which marks were given for 
detecting and explaining absurd statements, found that in 
two large secondary schools the maximum marks were 
obtained at the age of fifteen years. By extending his investiga¬ 
tions so as to include about two thousand individuals, and 
pooling the results, he concluded that the rate of growth of 
intelligence gradually slows down, does not improve much 
after twelve, and is almost imperceptible at sixteen. A year 
of mental age is consequently not a fixed unit, but gradually 
increases as we ascend the scale of life. It should be observed 
that although the growth is very small after sixteen yet, as 
it still continues, there may be a measurable amount in a 
decade. 

These conclusions should be compamd with the results of 
a research by means of a group test given to English grammar 
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school girls and boys and university students. There were 227 
boys and 37 girls examined, 87 university men and 97 women; 
and in addition, for purposes of comparison, 8 men and 18 
women with degrees in Honours, and 6 university professors 
and lecturers. The group examination consisted of tests of 
synonyms, analogies, mixed sentences, completions and 
reasoning, one mark being assigned to each correct answer. In 
order to make the marking mechanical, alternative answers 
were pointed and the subjects had simply to underline the 
correct answers. The table below shews the result (omitting 
decimal points) for all the subjects, the maximum possible mark 
being 189. 


Age 

11- 

12- 

13- 

14- 

15- 

16- 

16- 

17- 

17- 22 V 

23 

12 

13 

14 

15 

16 

17 

17 

18 

18 


Sex 

B 

B 

B 

B 

B 

G 

B 

G 

B M 

W 

Marks 

84 

91 

ICO 

109 

112 

116 

125 

129 

131 130 

127 


The Honours students and lecturers gained the following 


marks: 




Age 

22 y. 2 m. 

22 y. 7 m. 

Professors 

etc. 

Sex 

W 

M 

— 

Marks 

131 

142 

175 


The correlation of the marks of the various groups of boys and 
girls with the teachers’ estimates was from .62 to .78. It will 
be observed that the marks steadily rise till about 130 but 
are not appreciably higher for the unive.sity students than 
for the older schools pupils. There is an increase up to about 
seventeen years and little or no increase thereafter, whence 
the investigator concluded that “Intelligence, apart from 
experience, ceases to grow', except among men of exceptionally 
high ability.” It must be remembered that the same total 
score, in such a group test, can be made from widely different 
scores in the individual tests, and consequently only doubtful 
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value can be placed upon a single crude figure obtained in this 
way. Thus, in the reasoning test alone, the marks at seventeen 
years of age were two and a half times those obtained at the 
age eleven to twelve years, and this was slightly increased 
amongst the university students; so that an intelligence quotient 
based on reasoning tests only would shew a different result. It 
is instructive to compare the figures just given with those 
obtained by the same group test given to all the six hundred 
boys iri Rugby School. As in the former case, the bo>s had 
simply to underline the correct reply. In a previous test at the 
same school, on a smaller group, the results had been found to 
correlate with the masters’ independent estimates of intelligence 

to the extent of .83. The head master stated that, from his 

knowledge of the boys, the results were a good indication of a 
boy's industry and “teaching ability.” The maximum possible 
mark this time was 200 and the following tables, as before, give 
the marks to the nearest whole number; but for purposes of 
comparison with the previous table the numbers must be pro 

portionately reduced. 

The head master thinks that the above figures “seem to dis¬ 
prove the contention that there is very little change in a boy s 

intelligence between 16 and 18.” 

The head master’s belief is correct and is supported by a 
growing body of expert opinion, whereas the contrary view 
is based on the inadequacy of the tests themselves and on 
an incomplete analysis of the results. Profesfor Thorndike 
applied careful statistical analysis to the figure obtained from 
a composite test of intelligence given to nearly nine thousand 
bigh-school pupils from thirteen to nineteen years of age. He 

inferred that the ability to improve on an earlier score conti¬ 
nues to grow beyond the age of eighteen amongst those who 
are receiving intellectual education. A most comforting conclu¬ 
sion for those who value education; for, after all, we can only 
expect intelligence to grow if it is being exercised. 

This important question of the growth of intelligence has 
been tackled with more refined statistical methods. A mental 
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age depends on the number of tests correctly answered by 
the individual, and one is easily led to the mistaken belief 
that all the items are of equal numerical value. Similarly, 
in the investigations above considered, the units employed 
are the marks scored; but know that these units are not 
of equal value. For, as it is increasingly difficult to score 
more marks in any group-test the higher the score already 
obtained, it is clear that the units are becoming greater in 
absolute value. Nor can we be sure that equal scores represent 
equals levels of intelligence, since the scores may come from 
different test items whose difficulty varies. It is dangerous, 
therefore, to make any inferences about mental growth unless 
we are able to measure intelligence in units equal at all parts of 
the scale. 

In the next section it is shewn that the distribution of 
intelligence in the general population follows the ‘normal 
curve,’ and the same is approximately true of the distribution 
in any single age-group. Professor L.L. Thurstone has shewn 
that, with this distribution, it is possible to convert te.st 
scores into absolute units. The data needed for this conver¬ 
sion are a knowledge of the percentage of persons at each 
age who pass each test item, and the amount of overlapping 
between successive age groups. We can then either choose 
the mean score of the lowest age group we examine as the 
zero point or origin for our measurements, or determine 
an absolute zero by extrapolation. Each item in a mental 
test can thus be evaluated in equivalent units of standard 

deviation, just as we may measure temperatures from absolute 
zero. 

This method was used by Messrs C.A. Richardson and 
C.W. Stokes in a most careful and thorough investigation. 
The children in the town of Blackburn who were over the age 
of six years and under fourteen were given a mental test. No 
selection was made, but all the children, some 12,000, in every 
variety and grade of school in the borough, who were present 
on a particular day, took the test. 
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The mean scores, out of a possible total of 100, and the 
deviations were as follows: 


Age 

6 + 

7 + 

8 + 

9 + 

10 + 

n + 

12+ 

13+ 

Score 

11.3 

23.2 

32.0 

39.6 

45.3 

53.2 

59.3 

63.6 

Stan¬ 

dard 

devia¬ 

tion 

10.2 

12.7 

12.9 

14.0 

14.8 

15.0 

14.9 

16.2 


The scores obtained by every pupil were next converted into 
marks on the absolute scale, and the average mark for each 
-age was calculated in these units, together with the standard 
deviation from each average. Such deviations give us a 
measure of how intelligence is spread at each age. Now, 
just as the runners in a race spread out more the longer 
the race continues, so it was found that the standard deviation 
increased with increasing age, being, in fact, proportional 
to the mean level of intelligence at each age in absolute 

units. 


Evidence has been obtained to shew that natural growth 
in various living processes follows a course described by : 
Oompertz's equation, namely Y=Ca‘*; wherejY is the amount 
of growth at time x, C is the amount at maturity, whilst a and 
b are constants depending on the particular living process 
studied. If we put y=Y/C so that y is the proportion of the 
maximum possible growth reached at tne time x, we get y=a'“ 
and the curve is called a G curve. In the Blackburn investiga¬ 
tion the following results, in absolute units, were obtained, 
shewing the average percentage of development from absolute 

zero at each age for the 12,000 pupils. 


Age 6 + 
Per 

-cent 55.5 


7+ 

8 + 

9 + 

10+ 

U + 

12+ 

13 + 

63 

69 

74 

78.5 

83 

86 

89 
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This is very nearly a perfect G curve. The curve is shewn in 
the text, the thick the indicating the range of actual observa¬ 
tion, and the thin continuation in both directions the parts 
extrapolated by calculation. 

Not only is the mean growth curve for the whole population 
of this form, but also that for each person; though, of course, 
the constant C differs from individual to individual. The curve 
shews that during school years, from the age of six, we are 
dealing with only the upper half of a child’s intellectual 
development; and that by the age of eleven, at which age a 



Mean Percentage Growth Curve of Ability 

change of schooling occurs in England, the pupil has attained 
our eighty per cent of his maturity. These results must be 
accepted with caution, as there is some doubt as to whether 
some other curve might not fit the observations, and the 
validity of the extrapolation is still more doubtful. Neverthe¬ 
less they are the best we have, and are suggestive. We see, 
now, why the early investigators found it so difficult to detect 
any increase of intelligence after the age of sixteen years, since. 
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whilst growth still goes on after this age, the rate of accelera¬ 
tion measured in absolute units slows down considerably; and, 
we may infer from this, and all our previous evidence, that 
intellectual growth only continues provided that educational 
stimulus is offered. A country which keeps its children at school 
till a late age reaps a rich reward, by helping to attain levels of 
intelligence which would otherwise not be reached. 

Ability and Attainments 

From what has been said it is clear that success in the Binet- 
Simon tests is not dependent on ability or maturity alone. 
Indeed, ability and maturity in vacuo are empty conceptions, 
and the attempt to measure native intelligence or ‘mother 
wit*, apart from the material on which it is exercised, is 
seductive but impracticable. Amon» the hots of influences 
which determine the score obtained in the tests by any 
individual the chief is undoubtedly educational opportunity, in 
fact, many of the tests are direct measures of school work. 
Hence, those who appear most letarded mentally are still more 
retarded eJucationally, feeble intelligence results in still feebler 

scholastic acquirements. 

Using the method of partial correlations. Professor Burt 
calculated that, of the mental age of a child found by the 
London version of the tests, “one-ninth is attributable to age, 
one-third to intellectual development, and over half to school 
attainments. School-attainment is thus the. preponderant 
contributor to the Binet-Simon tests.” The validity of this 
method of assigning definite amounts to each cause has been 
questioned, but there is no doubt that school attainments do 
influence the results to some extent. When the effects of age 

and intelligence are discounted the tests, contrary to a wide¬ 
spread belief, shew little correlation with ability in arithmetic 
but a decided correlation with linguistic subjects, especially 
composition. From this, it would be reasonable to conclude 
that the best single indicator of a child’s intelligence would be 
found in his ability in composition. 

The connection between scholastic attainments and the 
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ability to do well in mental tests has been confirmed by an 
investigation of certain selected groups of metropolitan 
children. Mental ratios were found by means of the Stanford- 
revision tests, and educational ratios, by means of very 
simp'e standardised tests of reading, adding, subtracting aud 
spelling. The tests were givea to children in special schools 
for physically defective children, to canal-boat children, and 
to gipsies. Amongst over 150 physically defective boys and 
girls, mainly between six and twelve years of age, the mental 
ratio was 86.7 and educational ratio 86.9. When a comparison 
was made between the average attendance at school of more 
than eighty of these children, the correlation coefficients 
between the percentage of attendances and the mental and 
educational ratios respectively were found to be the same, 

namely .31. Thus the effect of physical defects is to reduce 
the intelligence quotient because it decreases the amount ot 
schooling. 

The canal-boat children attended school either little or not 
at all, but as far as health, cleanliness, morality, feeding and 
clothing are concerned their parents compared favourably 
with town dwellers of the same class. The average intelligence 
quotient for 76 of such children was found to be 69.6, 
which is only slightly higher than that for mentally defectives. 
But these children are by no means of the defective class. The 

clue to their poor performance in the tests lies in the fact that 

they are handicapped severely by their lack [of educational 
opportunity, for the very youngest amoogst them test normally. 
A startling fact was disclosed by comparing the children in 
the same family, namely that an increase of age is found to be 
associated with a decrease of intelligence quotient, shewing 
that the ability to cope with the tests depends on a scholastic 
frame of mind. Similar conclusions were suggested by the 
examination of gipsy children whose attendance at school is 
irregular, but more frequent than that of the canal-boat 
children. The mental ratio of sixty of the gipsies was 75.4 
whilst their education ratio was 77.4, the correlation coefficient 
between average attendance and these ratios was .37. As with 
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the canal-boat children there was found a decrease of mental 
ratio with an increase of age, but not to the same extent, since 
they have more schooling. 

i 

Both Binet and Terman, agreeing in this respect with 
others, found that children of superior social status have a 
higher mental ratio than those of a lower status. Thus, in 
the Stanford investigation the children were grouped into 
three classes, superior, average, and inferior, and it was found 
that the average ratio for the superior social group was 107 
and for the inferior 93, which is “equivalent to a difference of 
one year in mental age with seven-year olds, and to a 
difference of two years with fourteen-year olds.” Professor 
Terman attributes the difference, not however on very cogent 
grounds, to a superiority in heredity, i.e., to a better 
intellectual strain. 

Further evidence was obtained by Burt in two schools in a 
London borough, one ‘superior’ the other ‘poor,’ at opposite 
ends of the social scale as compared with the general average 
of all schools in the borough. The children of the superior 
school turned out to be nearly a year ahead of the average in 
mental age, and the poor school were more than a year 
behind. From the known fact of the influence of school 
attainments on the Binet scale it is not surprising to learn that 
the pre-eminence of the superior school was more marked 
during the earlier years, sinking after the age of ten to about 
half its previous magnitude. 

Messrs J.F. Duff and G. Thomson roughly classified the 
occupations of the parents of over 13,400 Northumberland 
children over eleven and under thirteen years of age, so as to 
shew differenres of social standing, of skill and responsibility. 
They found that the average intelligence quotient was highest 
amongst the children of professional classes, namely 112.2, 
managers 110, and higher commercial classes 109.3, and 
lowest amongst the children of miners and quarrymen, namely 
97.6, agriculturists, 97.6 and low grade labourers, 96.0. These 
results are not strictly comparable with the former since they 
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were obtained by means of the Northumberland group tests, 
whose correlation with the Stanford revision is however high, 
i.e- t .8. A rough classification into brain workers and hand 
workers shewed that the children of the former had an average 
quotient of 106.6 and the latter 98.6, the average of all the 
children being 99.6. 

A curious and illuminating fact has been brought to light 
by investigations in London schools, which seems to be in 
favour of the view that the differences in mental ratio, due to 
social status, are not the efTects of nature but of nurture. The 
order of difficulty of the various items of the tests differs both 
for children of differing social grades and also for the sexes. 
There is a distinct parallelism between tests which aie easier 
for girls and those which are easier for children of a belter 
social class. One ground for the similarity lies in the partial 
similarity of environment, for girls are more supervised, 
sheltered and detained at home than boys, so that their 
external conditions tend to approximate to those of children 
in general of a higher social grade. It should be stated, 
however, that the variations in the order of the tests for 
differences of social status and sex are not very great in number 
or degree. 

The Distribution of Intelligence 

Professor Terman had found that for over 900 unselected 
sehool children between the ages of five and fourteen years 
the distribution of intelligence, as measured by his revised 
scale, was very symmetrical. The actual figures were as 
follows, from which it will be seen that the frequency of the 
different grades decreases gradually, in both directions, from 
the median grade. 

IQ* 56-65 66-75 76-85 86-95 96-105 106-15 116-25 126-35 136-45 
Percen- 

t?ge .33 2.3 8.6 20.1 33.9 23.1 9.0 2.3 . 55 

The symmetry of this table should be compared with that 
of the following figures for the distribution of ability, obtained 
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by examining over 2,700 children by the Northumberland 
group test. 

1 Q. up to 60 61-70 71-80 81-90 91-100 101-10 111-20 121-30 131-40 140 

and 

over 

Percen¬ 
tage .3 2.4 8.8 15.9 23.9 22.4 15.2 8.6 2.9 .5 

Burt has treated the question of the distribution of intelli¬ 
gence at the ordinary elementary school age for London 
children very thoroughly. He combined the results of the 
percentages obtained at the different ages into a single 
frequency diagram, and compared this with the results which 
would have been obtained if intelligence were distributed in 
accordance with the ‘normal curve’ of frequency. His figures 
for ordinary children have been used to construct the diagram 
on the next page, where the normal curve is superimposed 
for purposes of comparison. He says that the figures, if they 
•do not corroborate, do not in any way contradict, the 
hypothesis that ability is distributed in close conformity with 
the normal curve of frequency. The asymmetry can be readily 
accounted for, by the absence of adequate tests for brighter 
children of the older ages. 

The distributions, so far considered, are composite figures 
for children of various ages. A recent investigation in Scotland 
provides us with a cross-section of the distribution of intelli¬ 
gence within a single year of age. A mental test appropriate 
for selecting children for scholarships was given to many 
thousands of children of the age of eleven years. From these; 
a random sample of 1,000, consisting of equal numbers of 
boys and girls was selected, yielding the following Table. 

I.Q. 129+ 110-29 90-109 70-89 70- 

Percentage 6.1 23.5 44.8 25.0 1.3 

From Terman’s table, given above, the standard deviation 
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Diagram of Distribution of Intelligence drawn from numbers 
obtained by Burt. The upper curve shrews the actual distribu¬ 
tion, the lower curve the theoretical percentages for a normally 
distributed group. 

or ‘scatter’ of his 900 cases was found to be 13. In the Scottish 
survey the standard deviation for boys was found to be 17 
and for girls 16. In other words, girls are less scattered than 
boys at this particular age, though the average intelligence is 
the same. If we use these later figures, and assume that 
intelligence is distributed ‘normally’ the following percentage 
result is obtained. 

IQ- 130+ 110-30 90-110 70*90 70— 

Girls 3 24 46 24 3 

Boys 4 24 44 24 4 

If we assume, as is usually done, that an I.Q. of 90 to 110 is 
average, then somewhat less than half the pupils at eleven 
years of age are average. The Scottish investigators formed 
the opinion that: ‘ The wide variation of intelligence among 
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children of the same age supports the modern tendency to 
adjust subjects and methods of instruction to the mental age 
of the child. It should heighten the expectation of what may 
be attained by the selected few, but should also damp the 
ardour of those who believe, without reliable evidence, that 
many of the group (more than 25 per cent) with I.Q.’s below 
90 are able to do work which comes readily within the grasp 
of the average child.” 

Group Tests 

The tests originating with Binet are intended to be given by 
the examiner to individual subjects and to be accompanied by 
a report on the manner in which such subjects deal with the 
single tests. Up to the year 1917 such individual tests held the 
field, although sporadic attempts at testing groups of persons, 
simultaneously, by written tests had been made. In 1917 a 
committee of American psychologists met to produce a group 
examination in order to classify recruits for the army. They 
examined the previous tests of both individual and collective 
varieties. A complete group test, the work of Mr. A.S. Otis, a 
member of the committee, existed in manuscript and was 
similar in form to that finally adopted for the army tests. It 
must always be remembered that a group test gives no indica¬ 
tion of the numerous minute, but extremely valuable, 
indications of mentality which an individual test offers the 
examiner. Further, it is dangerous to apply a group test, 
outside very narrow limits, to other uses than that for which 
it has been prepared. Certain criteria determined the choice of 
the test adopted by the committee, and these may be classified 
as psychological and administrative. There are four psycholo¬ 
gical and administrative. There are four psychological criteria 
and every group test should be constructed strictly in accor¬ 
dance with them. The tests should have a high degree of 
validity as a measure of intelligence, being compared in this- 
respect with independent estimates obtained either from those 
who know the persons, or from individual tests. The range of 
difficulty must be wide enough to test higher and lower levels 
of intelligence so that “if 50 per cent of the group tested, or 
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even 20 per cent, make zero scores, the test is unsatisfactory 
as a measure of a wide range of intelligence.” Moreover, the 
test ought to be as completely independent of schooling and 
educational advantages as possible, a criterion hard to seek. 
Finally, the material used should arouse the interest of the 

examinees. 

All the other criteria are purely administrative and are 
aimed at examining and correcting as rapidly as possible, 
eliminating personal bias in correcting answers, avoiding 
coaching, and demanding a minimum of writing in recording 
answers. Many enthusiastic testers appear to forget that these 
are all purely matters of convenience and have little psycholo¬ 
gical significance. 

The committee selected a number of tests believed to have 
a high degree of validity as indicators of intelligence, and gave 
them to selected groups. On the basis of these trials ten were 
chosen, and given to a large variety of subjects in the army, 
colleges, institutions for feeble-minded and so on. Each test 
consisted of separate items the number of which was so fixed 
that 5 per cent of individuals or less in any average group 
would be able to finish the entire series in the time allowed. 
This was in order to give the superior persons a fair chance, 
the inferiors were catered for by one or two sample items 
correctly answered and printed at the beginning of each test 
so as to act as shock absorbers, and all the items were set out 
in Increasing order of difficulty. The tests were checked by 
comparing their results with those obtained from subjects who 
had previously been examined by individual tests, and by 
teachers* estimates and officers’ ratings. Professor Thorndike 
checked the validity, reliability, and significance of the 
tests by statistical methods. As a result of all this sifting 
eight tests were finally chosen and received the name of army 
alpha group tests. Another group test known as many beta 
group test was constructed for illiterates, who could not read 
English, and was “in effect, although not in strictness test for 
test, alpha translated into pictorial form.” The test were 
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given to nearly one and three-quarter million men, but as the 
scoring and interpretation was entirely in terms of military 
needs it is dangerous to generalise the results. Even in their 
own sphere it was stated that “there are convincing evidences 
that some men are not fairly measured by either alpha or beta 
tests and that the provision of careful individual examination” 
is necessary in such cases. The reliability coefficient was .95, 
and the correlation coefficient with Stanford-Binet tests was 
from .8 to .9 for adults, for American school children the 
coefficient of the alpha tests compared with teachers’ estimates 
turned out to be from .67 to .82. An application of these tests 
to sevenly English grammar school boys in the fourth and 
fifth forms yielded a coefficient of .48 when compared with 
their ranks in school subjects. When compared with the marks 
obtained in the school certificate examination of a University 
the correlation was .60. 


Group tests have been widely employed in many countries 
for educational purposes in order to gauge differences in 


average intelligence in different schools and areas, and in 
England have been most frequently used to pick out children 
from the elementary schools capable of profiting by a 
secondary education. In almost every case they have been 
employed as a supplement to the ordinary scholastic examina¬ 
tion and are not intended to replace the latter. Where the 
children in small country schools are deprived of the 
educational advantages enjoyed by urban children, group tests 
are most valuable in redressing the balance. Professor G.H. 
Thomson has designed a useful test with this object in view, 
known as the Northumberland mental test. He prepared several 
tests including some examples used in the alpha series and 
devised certain new ones. These were tried on about fourteen 
hundred school children from ten and a half to thirteen and a 
half years of age in different parts of the country, and thereby 
the unsuitable tests were discarded, Six types of suitable 
examples survived. The test lasts for one hour, and spreed i$ 
eliminated, as practically all children tested can finish all they 
can do in an hour. A couple of typical examples are shewn 
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worked out in the printed tests, and, on the day before the 
test is set. a ten-minute practice test is given as a safeguard 
against stupor paedagogicus. It has been found that pupi s 
thoroughly enjoy the tests, so that in this respect as in the 
others, the criteria above enumerated were satisfied. In the 
preliminary investigations it appeared that the rural districts 
gave results which were more than a year behind those oi a 
large city, consequently, when the tests are to be used in any 
area it is as well to use scores derived from the results in the 
same area. Generalisation in group tests is always hazardous, 
and as far as possible the scores of each group should be used 
to measure the individuals within the group. A group of fifty 
children whose mental ratio was determined both by the 
Stanford-Binet tests and by the Northumberland tests yielded 
a correlation coefficient of about .8. 

A large number of other group tests have been devised and 
used, but as no psychological principles arc involved in their 
construction, or use, other than those considered above, it is 
unnecessary to enter into details in this book. The student will 
find a bright account of a number of such tests in Group Tests 
of Intelligence by Dr. Ballard. Strenuous attempts have been 
made in America to devise group tests suitable for testing 
candidates for college. Professor Thorndike has constructed a 
group test of a composite form involving many of the a pha 
type together with absurdity tests, reasoning tests and others, 
and also scholastic tests, the whole taking two and a half 
hours. This battery was fired off at two hundred and fifty 
women students of average age eighteen and a half years on 
entering college and again each year in succession till they 
graduated. As part of their normal procedure these unfor¬ 
tunate students were pestered thirty times with various college 
examinations during their uddergraduate course. There were 
one hundred and fifty who survived. The correlation 
coefficients for the survivors between the marks in the academic 
examinations and the tests are shewn below: 

Year 12 3 4 

Pearson coefficient .56 .43 .36 .38 
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It is usually accepted by experimenters, although no proof 
is forthcoming, that such tests to be considered satisfactory 
should have a correlation coefficient with ordinary examination 
marks lying between the limits of ,40 and .60. 

The mean correlation coefficient of the academic marks 
alone for the four years was .68, and this figure may therefore 
be taken to be the highest which could be expected with the 
tests, since one sample of academic achievement could not, 
save by chance, agree more closely with a measure of intel¬ 
lectual ability than with another sample of itself. The decrease 
in the amount of correlation in the successive years was 
explained by the fact that the group became more homo¬ 
geneous academically, owing to the elimination of those who 
could not tolerate the examinations. The conclusions reached 
by the investigator was that, although the tests can forecast a 
student’s success in college as accuraetly as school records or 
college entrance examinations, yet they cannot be used alone 
to predict academic success but supply useful supplementary 
information in doubtful cases. 


From time to time attempts have been made to compare 
the various kinds of group tests with one another. One such 
comparison was recently made with five group scales, includ¬ 
ing the Northumberland variety, which were given to about 
three hundred English children between the ages of ten to four¬ 
teen years in elementary schools and a girls’ boarding school. 
The average coefficient of correlation of all the five scales 
with the examination marks in ordinary school subjects turned 
out to be .46, whilst an independent comparison with the 
teachers’ estimates of the intelligence of the pupils yielded 
an average correlation coefficient of .30. The different scales, 
correlated among themselves, produced h igh coefficients rang¬ 
ing from .88 to .70, and the experimenter inferred that the 
various scales measure much the same thing. 


Possibly they may, since many group tests are constructed 
more or less after the manner of alpha tests, with variations, 
but the assumption must be treated with caution. A coefficient 
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of correlation, obtained from larg: numbers, may obscure 
individual differences. Thus two different group tests were 
given by the same person to 120 school children and the 
correlation coefficient by the rank difference method was .64, 
but six pupils changed rank more than 60 places whilst the 
median change of rank from one test to the other was 18 places. 
It was observed that “if these 120 pupils had been divided 
on the basis of the intelligence scores of one test into 4 class 
sections of ordinary size, 52 per cent of them would have been 
in the wrong section according to the other test.” As two 
forms of the same test usually yield very high correlation 
coefficients, sometimes well over .9, the investigator doubted 
whether the group tests, “though called general intelligence 
tests, are really measuring the same element in the pupils’ 
endowment.” 

Examples of individual and group tests are given at the 
end of the chapter. There are a large variety of other tests, 
including performance tests involving no use of language, 
but the manipulation of pictures, models, etc. These will 
be dealt with in the next chapter. In addition, there are 
vocational and scholastic tests. Certain other tests have 
-been devised; such as tests of aesthetic appreciation of various 
arts. When these are sufficiently developed they may come into 
general use, and in fact they have already been successfully 
applied. The complexity of artistic perception and the violent 
fluctuations of taste at different periods introduce a serious 
but not an insuperable difficulty. For judgements of artistic 
value are made by most people, for some forms of art, and if 
it is possible to say that one work of art is better than 
another, it is not beyond the range of possibility to assess such 
judgements. 

Some Objections 

In addition to the various criticisms that have been incidentally 
made up to this point, there are some further objections which 
have been raised to mental tests which must now be briefly 
considered. A game can only be played properly when the 
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players agree, explicitly or tacitly, to abide by the same rules, 
which agreement gives a certain Set’ of mind. In giving 
a mental test experimenter takes for granted that the person 
will assume this attitude of‘make believe.’ But a bright child 

may resent this attitude and refuse to adopt it, when an 
incorrect answer from the examiner’s point of view may only 
mean that the child has adopted some other supposition. The 
universe of discourse, within which the examiner expects his 
reply, may not be the universe which the child is exploring. It 
may also happen that bright children regard the questions as 
ridiculous (which they often are) and the procedure as silly 
(which it sometimes is) and so refuse to play this particular 
game. Group tests as opposed to individual tests cannot take 
into account this incalculable factor, and it is always assumed 
that the ability to make the examiner’s assumptions is an 
essential part of intelligence. In one good group test the 
following examples, chosen at random, occur: “When do we 
tell people the truth to save them from being? Angry? Excited? 
Deceived? Unhappy?” A child who told his parents an 
untruth might make them angry, excited and unhappy without 
deceiving them. Which of these four replies is an unfortunate 
youthful casuist to select? “Stamps are put on—tables? letters? 
pictures? trees?” Everybody knows that tables are sometimes 
stamped in public places, pictures in library books nearly 
always are spoilt in that way, and I have seen trees stamped in 
forests to indicate the route. Which is the correct reply 
to choose? In an individual test the answer could be checked, 
if necessary. 

Experimenters always claim that they get into friendly 
and intimate relations with the pupils when giving individual 
tests; but it may well be doubted whether this is possible in the 
time necessary to administer the Binet tests, except by those 
who have a natural flair for dealing with children and adoles¬ 
cents. Moreover the necessity of adhering, more or less, to 
rigid formulae, which is the condition for making comparative 
observations, may militate against the exploration of a child’s 
powers, and leads to examination stupor. This was well 
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brought out by the Danish psychologist, W. Rasmussen, who 
tried the tests on his own daughters, and found that they were 

far too easy for children brought up in freedom in a highly 

cultivated home. He treated the whole thing as a game, and 
got replies which he regarded, rightly, as signs of intelligence, 
though they would have been rejected by a mental tester as not 
in accordance with the standard answers. There is for, instance, 
a test in the eigth year series in which a child is asked to count 
backwards from 20 to 1, and he gave this to one of his 

daughters of 5 years 8 months. When she got into difficulties 

at the number thirteen he heard her begin to count forward 
under her breath and he considered this ‘an excellent proof of 
intelligence, the method of procedure being improvised on the 
spur of the moment, entirely on her own initiative.’ But no 
mental tester would pass this, as he would consider it not 
playing the game, so the child who does it may be considered 
to that extent to lack intelligence, unless great care is 
taken. 

Another objection against the tests was urged by the late 
Professor J.A. Green. He pointed out that intelligence is corre¬ 
lative to the universe in which it works, does not w'ork in vacuo: 
thus a dog may be a very intelligent animal within its own 
universe of action. As the universe expands so the intelligence 
grows; hence, when a man does no better than a boy in a given 
set of tests, this does not mean that they have the same intelli 
gence, since if we wish to give a test to bcth it must obviously 
be within the universe of the boy's capacity; otherwise w'C would 
have no means of comparison. This may be put more generally 
thus: if we have two individuals A and B we have tw'o 
universes to consider a and b. If the mental efficiency of A in 
universe a is x and that of Bin b is y we cannot compare the 
efficiency of A and B until we know the relative complexity of 
the two universes. But this objection, forcible as it is, can be 
overcome if the tests are marked on an absolute scale, for there 
is a considerable amount of overlapping between the two 
universes. All these criticisms, though important, do not funda- 
mentally impair the value of mental tests. If we wish to 
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compare different people we must adopt some standard of 
comparison. Tire criticisms indicate the kind of precautions 
that an experienced examiner will bear in mind, and also call 
attention to the danger of allowing the tests to be used by 
those who are not practical psychologists. A certain amount of 
rigidity in the use of the tests, and adequate standardisation 
are essential for comparative purposes. Nevertheless, a psycho¬ 
logist with insight will make the necessary adjustments in 
assessing any particular individual. 

Samples of Individual Tests 

Dr. Burt considers that for normal children the Binet-Simon 
tests yield the most accurate measurements at the ages of 6, 7 
and 8 years. The following are therefore given as samples of 
the London Revision in average order of difficulty. 

Age VI 

(Children aged 5 to 6 should do half the following in addition 
to previous tests.) 

1. Knows (without counting) number of fingers on right 
band, left hand, both hands. 

2. Counts 13 pennies. 

3. Copies a large diamond shape (21x11 inches) 
recognisably. 

4. Copies legibly from script: “See little Paul.” 

5. Names days of week without error in 10 seconds. 

6. Names without error 4 coins, Is., Id., 6d., id. 

7. A visiting-card (21 x 31 inches) is cut in two diagonally. 
The triangles are placed so that the hypotenuses are at 
right angles. The child fits them together properly. 

8. Defines by stating their use 3 out of 5 of the following: 
horse, chair, mother, table, fork. 

9. Repeats 5 numbers (1 trial correct out of 3) 52947. 

63852 .97318. 

10. Describes items in 2 out of 3 prescribed pictures. 
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11. Repeats after the examiner the following: “We are 
going for a walk; will you give me that pretty bonnet? 

12. Shews his: 

(a) right hand; 

(b) left ear. 


Age VII 

(Children aged 6 to 7 should do half the following.) 



Recognises missing features (3 out of 4): 

(a) man’s head—mouth missing, 

(b) woman’s head—eye missing, 

(c) woman’s head —nose missing. 

(d) woman with missing arms. 


2. Adds without error 3 pennies and 3 half pence 
(in 15 secs.). 


3. States difference between (2 out of 3 in 2 mts.): 

(a) fly —butterfly, 

(b) wood —glass, 

(c) paper—cardboard. 


4. Writes legibly from dictation, “The pretty little girls.” 


Age VIII 

(Children aged 7 to 8 should do half the following.) 

1. Reads, \v : thout assistance, a prescribed passage 
enumerating 20 items and recalls 2 items out of the 20. 

2. Answers the following questions (2 out of 3): What 
would you do: 

(a) if missed train., 

(b) if broke something belonging to somebody 

else.. 

(c) if struck accidentally by boy or girl? 

3. Counts backwards from 20 to 1 (in about 30 secs, with 
only one mistake). 

4. Gives full date. Day of week...Day of month-..► 
(3 days’ error allowed)...month...>ear. 
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5. Gives change for 2d. out of Is. (from the following 
id., ^d., Id., 6d., 2s., 2s. 6d., 10s., £1). 

6. Repeats 6 numbers (1 trial correct out of 3): 250364... 
85^916...471582. 

Sample of Group Tests 

The following are samples from the alpha tests, the first and 
last item being selected in every case. In all the tests except 
the first, one or more items are solved as a guide. 

Text 1. Directions (12 items). 

(a) Look at the circles (5 circles of 1 cm. diametre 
side by side are drawn). 

Make a cross in the first circle and also a figure i 
in the third. 

(b) Look at 12 (the figures 1 to 9 printed in bold 
type). If 7 is more than 5, then cross out the 
number 6 unless 6 is more than 8 in which case 
draw a line under the number. 

Text 2. Arithmetical problems (20 items). 

(a) How many are 30 men and 7 men? 

(b) A commission house which had already supplied 
1897 barrels of apples to a cantonment delivered 
the remainder of its stock of 29 mess halls. Of 
this remainder each mess hall received 54 barrels. 
What was the total number of barrels supplied? 

Text 3 . Practical judgement (16 items). 

Make a cross before the best answer. 

(a) Cats are useful animals, because 

— they catch mice, 

— they are gentle, 

—they are afraid of dogs. 

(b) Why is it colder nearer the poles than nearer the 
equator? because 
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—the poles are always farther from the sun. 
—the sunshine falls obliquely at the poles. 

—there is more ice at the poles. 


Text 4. Synonyms and Antonyms (40 items). 

If two words of a pair mean the same or nearly the 
same, draw a line under same. If they mean the 
opposite or nearly the opposite, draw a line under 
opposite. If you cannot be sure, guess. 


(a) wet —dry same—opposite. 

(b) encomium—eulogy same —opposite. 


Text 5. Disarranged sentences (24 items). 

Below are some mixed sentences. Some of the sentences 
are false and some true. Think what what each would 
say if the words were straightenei out, but don't write 
them yourself. If what it would say is true, draw a 
line under the word “true”; if what it would say is 
false, draw a line under the word ‘‘false.” If you 
cannot be sure, guess. 

(a) lions strong are true—false. 

(b) repeated call human for courtesies associations 

true—false. 

Text 6 . Number Completion Series (20 items). 

Look at each row of numbers below, and write the two 
numbers that should come next. 


(a) 3 4 5 6 7 8 . 

(b) 3 6 8 16 18 36 . 

Text 7. Analogies (40 items). 

In each line, below, the first two words are related to 
each other in some way. What you are to do is to see 
what the relation is between the first two words, and 
underline the word in heavy type that is related in the 
same way to the third word. 
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(a) gun-sbopts : : knife-RUN CUTS HAT BIRD 

(b) cold-ice :: heat—LIGHTNING WARM STEAM 
COAT 

The following are samples of novel tests used in the North¬ 
umberland tests. They are selected from the easier or shorter 
examples. 

Extra word 

1. The pupil is required to underline the extra word. 

Example: wood, cork, stone, boat, bladder—stone 

because the others float. 

grapes, wool, oranges, apple, banana. 

Schema 

2. The following scheme is explained and two relation¬ 
ships are solved as a guide. 

Mr. and Mrs. Adams 

_I_ 

l 1 i 

Thomas Hawthorn = Ethel Mable James=Bridget 
Mortimer 

I _!__ 

l I I 

Timothy Edward Elizabeth 

The pupil answers these questions: 

(a) What is Timothy’s surname? 

(b) Elizabeth’s surname? 

(c) Who is Timothy’s uncle? 

Middle word 

3. The pupil has to arrange mentally the five words in 
each line in their proper order and underline the 
middle word. 

Example: minute second year hour week 

elephant sheep mouse cow puppy 

Hindustani Test 

4. The sentences below are in a foreign language and 
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their meanings are given in English, In each English 
sentence a word is underlined and you have to under¬ 
line the word which corresponds to it in the foreign 

sentence. 

1. Kuch malai some cream. 

2. Kuch puri leoge will you take some cake? 

3. Misri leoge will you take sugar? 

This example is worked out fully and two more 
difficult examples are set. 

Professor Thorndike has selected a series of four tasks, 
which he regards as suitable for measuring intelligence at all 
levels, from the mental age of three up to the mental age 
attained by the top quarter of college graduates. They consist 
of (C) supplying words to make statements true and sensible, 
i.e. completion tests, (A) arishmetical problems, (V) under¬ 
standing single words (vocabulary), and (D) understanding 
connected discourse. This selection of C,A,V,D tasks corre¬ 
lates highly with any other set of mental tests and the 
following are samples of some of the most difficult, suitable 
for testing the highest levels. 

(C) Write words on the dotted lines so as to make the whole 
sentence true and sensible: 

It must.seem to the wisest....men, when 

brought into contact wito the great things of nature 
that.they.is..nothing to the 

infinitude of.they are ignorant. 

(A) Let A.D.=the average of the deviations of a set of 
numbers from their average, disregarding the signs of the 
deviations. Find the A.D. of 6, 9, 10, 11, 14. 

(V) Look at the first word in the following lines. Find the 
other word which means the same or nearly the same, and 
write its number at the side of the page 

Sequestrate (1) follow (2) petition (3) horseman 
(4) confiscate (5) redwood. 
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(D) In each set of sentences, check the two which mean most 
nearly the same as the first: 


Shew me the man you honour. I * know by that 
symptom better than any other, what you are yourself. 

(Carlyle) 

-A man is known by the company he keeps. 

-Tell me what you’ve done and I will tell you what 

you are, 

*-A man is known by his idols. 

-Shew me your chips and 11 will tell you whether 

you are a good woodsman. 

In recent tests there is a tendency to mix the various items, 
instead of putting the like ones together. The following are 
some random samples of the test for the National Survey of 
Scottish Children at the age of 11 years. 


1. If 19d. is the same as Is.—7d. write G, if not write 

R.( ) 

2. Write the letter that comes most often in Constanti¬ 
nople.( ) 

3. Fill in the number which has been left out in the top 
line of this addition sum, and write it in the bracket 

as well.( ) 

3.2 

1766 


2118 

4. If G is found before J in the alphabet and R is found 

before L, write S. But if only one of these is true 
write P.( ) 

5. Look at these three proverbs. Two of them mean 
nearly the same. Put a cross plainly after the other 
one: 

Well begun is half done. 

It’s the first step that counts. 

Waste not want not. 







Mental Tests — 1 


387 


6. If the letter A occurs more often than any other in 

the word CANADA write the middle letter of the 
word SLEEP unless P and R come next to one 
another in the alphabet, in which case write Y 
instead.( ) 

7. In a certain secret writing 

Izqkcofu , fttr yggr means 

STARVING, NEED FOOD 

In the same writing you find this. Write below what it 

means/ 

yoct kgctl rtqr 

8. The next question is in the same secret writing. Write 
down what it means and answer it. You can get most 
of the letters from (7) but there are some letters you 

will have to guess 

ol zgrqn Dgfrqn ?. ( ) 

Answer.( ) 

9. Three posts are at the corners of an equilateral, that 

is an equal-sided triangle. From where I am stand¬ 
ing a long way off, the post nearest to me seems 
to be exactly half-way between the other two. If 
I now take two side steps to the left, {will the posts 
look like this I II? 

or like this II I? 

Mark the right one with a trick 

10. If I am facing the west with my arms stretched out 

sideways, in what direction is my left arm point¬ 
ing?.( ). 
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The Meaning of Intelligence 

Having sk^tcheJ the origin and development of mental tests 
it is now time to consider, more in detail, what it is that the 
tests measure. It is widely assumed that the ability to make 
a good score in mental tests is a siga of a high degree of 
inteHig.nce, and for this reason the tests are more frequently 
called intelligence tests. But there is no agreement as to the 
natu.e of intelligence, and tho^e who use the tests successfully 
to solve certain practical problems, such as the determination 
of mental deficiency, or the picking out of bright pupils for 
more advanced education, hold the most divergent views on 
the subject. Some, indeed, consider that it is not ne.essary 
to have any definite view, but that the tests may be employed 
to measure intelligence even if we are completely ignorant of 
its nature. Intelligence is, according to this belief, simply a 
hypothetical concept of working hypothesis, which is helpful 
in practical work, and about which it is not essential to have 
any definite theory. It is held that it is frequently feasible to 
make practical u>e of a concept when its nature is com* 
pletely unknown, just as it is practicable to use and measure 
energy from an electrical source of supply, though neither the 
nature of energy nor electricity can be defined by the user. But 
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the analogy is not completely satisfactory, for we could not 
measure an electric current unless we were sure that the 
measuring instrument was in circuit with the current. When 
a mental test is employed, what guarantee have we that the 
test is in circuit with the intellectual current? And, if this 
assurance could be obtained, we should still suspect that it 
was also in circuit with some other capacities of a non¬ 
intellectual kind. 

Psychological analysis has long since destro>ed the belief 
in such conceptions as simple desire, unalloyed feelings, pure 
reason and similar notions, and it is now generally held that 
all normal mental states have three aspects, the cognitive, 
affective, and conative. This should make as suspect that 
the notion of pure intelligence is a pure abstraction. Such 
qualities as mental balance, control, steady purpose, etc. 
are all implicated in the concept of intelligence, and these are 
mainly conative activities. Again, a person's emotional 
attitude and his temperamental qualities, are inextricably 
interwoven with his intelligence. In all mental testing, such 
affective and conative data should be taken into account by 
consulting teachers and others, who have had prolonged inter¬ 
course with the individuals tested. Some of these difficulties 
had been foreseen by Binet and Simon in constructing their 
‘barometric scale of intelligence.’ They pointed out that to 
succeed in school work demands will, character, docility, 
regular habits and especially continuity of effort. But, they 
wers of opinion that these factors were so little called into 
play in the tests, that intelligence could be sharply distinguish¬ 
ed from scholastic ability. In this belief they were undoubtedly 
mistaken, and although Binet regarded intelligence as being 
displayed by suitable adaptation to the environment, and was 
aware that scholastic attainments influenced the tests, he 
failed to see that a dominating part of the environment of a 
child was the school and scholastic traditions. 

An epigrammatic view of intelligence is given in the 
definition that intelligence is the capacity to acquire capacity. 
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Indeed, it would be strange were it not so, for whatever 
view may be taken of the nature of intelligence, our only 
means of getting into contact with it is by it performances. 
For intelligence, properly considered, is concerned with 
problems, theoretical or practical, suppositions and proposi¬ 
tions, i.e. with meanings sought or discovered. An individual 
may be said to have intelligence in so far as he is able to 
adapt his actions and thought to the meanings, obvious or 
implied, in his physical or social environment. Mental tests 
assume that the persons examined have had the normal 
opportunities of learning, A certain amount of knowledge 
is presupposed, and those are not far out who assume that a 
properly constructed examination in scholastic subjects, is, 
whatever else it may be, a test of intelligence. And in the 
last chapter we saw reason to think that the Binet tests 
depended on school attainments at least as much as on other 
factors. The ability to excel in scholastic work, in so far as 
it does not depend on the capacity to memorise alone, is an 
indication of a pupil’s capacity to acquire copacity. The 
acquired capacity may be of a practical rather than a 
theoretical nature, and for such practical intelligence neither 
ordinary school work nor verbal mental tests are adequate 
criteria. For testing such intelligence various so called per¬ 
formance tests have been devised, which we shall consider 
later. 


Still, such considerations do not yield an answer to the 
question of the nature of intelligence. In despair of any 
answer, some have gone so far as to maintain that to talk of 
intelligence is merely to hypostatise a general name. That is 
to say, whilst there are intelligent processes and acts there is 
no reason to assume an entity called General Intelligence, but 
that this is simply a class name for the totality of all such 
acts. Before assenting to any such conclusion it will be 
instructive to consider the views of Professor C. Spearman as 
set forth in his two books, The Nature of Intelligence and 
Abilities of Man, which must be studied by all who wish to 
get a sound philosophical view of this difficult subject. He 


Mental Tests—2 


391 


divides all theories of intelligence into three classes, the uni¬ 
focal, the multi-focal and the non-focal, more picturesquely 
described as the monarchic, the oligarchic and the anarchic 
theories respectively. 

According to the unifocal view there is one ruling power 
or ability, which holds sway over all man’s capacities, an 
entity called intelligence. Whatever mental process is per¬ 
formed it is guided in its activities by this entity, and so 
exhibits its character, just as the executive acts in a monarchy 
are carried out in the king’s name. But, as soon as we ask 
what are the differentiating characters of this supreme 
authority, all definiteness vanishes. Some define this authority 
as ‘conscious adaptations to new situations,’ a very popular 
definition of intelligence in the early days of mental testing. 
But this does not carry us very far, since any reaction what¬ 
ever to a situation is an adaptation to it. And if we were to 
qualify the statement, by saying that the adaptation must 
be appropriate or correct, that would be simply saying that 
it must be intelligent, so that we should be talking in a circle. 
A different view of the nature of the supreme authority was 
held by Professor Ebbmghaus, who regarded intelligence as 
being displayed in the power of synthesis, i.e. the capacity to 
bring together a multitude of independent impressions into a 
unitary whole. An unintelligent person cannot see the wood 
for the trees, whereas the intelligent person can perceive 
certain general features of the situation and, by getting an 
insight into their relations, view the situation as a whole. 
In earlier chapters of this book we studied this power of 
insight into the meaning of configurations as a whole, and 
conclud d that this was the normal process of mental develop¬ 
ment. We also saw, however, that it was a mistake to 
suppose that the elements of a configuration were initially 
apprehended separately, and subsequently synthesised. Intel¬ 
lectual insight is, on the contrary, comparable with the 
development of a living organism, in which the various organs 
become more definitely marked out from a relatively undiffe- 
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rentiated mass of cells, as the fertilised ovum gradually 
segregates and develops. 

The final unifocal view, that we shall touch upon, is one 
which dates back of scholastic philosophy, and is still con¬ 
sidered by many to mark out the essential feature of intelli¬ 
gence. An intelligent person is regarded as an individual 
who is able to carry on abstract thinking, this being the 
kernel of all reasoning. The scholastics were interested 
in logic, especially in its formal aspects, and distinguished 
the three processes of conception, judgement and reasoning 
as the ultimate logical processes. These processes constituted 
the operation of thinking in abstract or universal terms, as 
opposed to the process of sense-perception which was 
concerned with concrete things. Such a division is, no doubt, 
valuable for logical theory, since logic deals with symbolism. 
But, from the psychological standpoint the distinction is 
artificial, since an intelligent process may be carried out in 
concrete as well as in abstract terms, and we cannot separate 
the two. Yet we may agree that the ability to ignore the 
sensory elements in a situation, and fix attention on the under¬ 
lying meaning is an indication of intellectual capacity. 

We may now pass on to the multi-focal view of the nature of 
intelligence. According to this theory are there a few outstanding 
powers or capacities, such as invention, reasoning, judgement, 
etc., which are called into play in a lesser or greater degree, 
by any series of tests which can be properly called intelligence 
tests. Each of these capacities would have to be measured 
separately, and the score for each would indicate the degree 
of development attained in it. A somewhat different version of 
the multi focal theory rests on the belief that, the ability to 
cope with a mental test depends on the particular mental level 
to which it appeals, such as the perceptual, the ideational, the 
rational, etc. Two mental tests will be positively correlated, on 
this theory, according as they call into action powers at the 
same level, and an intelligence test would have to provide 
sub-tests at each level. As Professor Spearman has pointed 
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out, this theory of separate capacities or levels is the modern 
foimofthe faculty theory of psychology, and is therefore 
subject to all the objections which have made that theory 
untenable, which were considered in our first chapter. This 
multi-focal theory must not be confused with the multiple 
factor theory. 

The non-focal theory does not boggle at faculties, but, on 
the contrary, is willing to admit a considerable number of 
them, all highly particularised and independent of each 
other. These, however, are not the complicated traits or 
powers of the old faculty psychology, but elemental capacities 
of so primitive a kind that we need not cavil at them. 
The theory is, therefore, called the multiple factor theory, 
under which title we shall consider it, in detail, later. Any 
specific mental test is said to call into play a varying number 
of such elemental factors or abilities. Professor Godfrey 
Thomson’s “Sampling theory of ability” is a most developed 
mathematical of this non-focal view. According to him, there 
are a group of independent abilities involved in carrying out 
any mental test, such a group being but a sample of the whole 
array of elemental abilities which the person possesses. 
Excellence in any mental test, other things being equal, 
would depend on good team work, that is a group of such 
primitive abilities acting together as one unit. On this view', 
the answer to the question, as to the nature of intelligence, is 
that it consists in a well-developed organisation. It is obvious 
that without some degree of mental organisation there could 
be no mental ability of any kind. And it will be readily 
agreed, that what we are trying to discover by a mental test, 

is the degree of development, and the extent of organisation, 

of the cognitive processes, in so far as it is possible to deal 
with these apart from the matrix of other processes within 
which they operate. For this reason we shall next consider 
cognitive processes as a whole, and deal with their organisation 

later. 

But a warning must be given at this point, which is 
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frequently overlooked. It is not abilities, elemental or other¬ 
wise, which accomplish anything, but the person who has 
the abilities. The subject-object relation is fundamental in. 
psychology. In other words, every psychological process, 
is an attribute of some subject or person. In considering 
the theory of mental testing we may ignore one side of this 
relation, and confine our attention to the objective side alone, 

i.e. to the test results, but sooner or later we must bring the 
subject again into the picture. That wise physician Dr. J. 
Arbuthnot (d. 1735) wrote: 

“This frame, compacted with transcendent skill 
Of moving joints obedient to my will. 

Nurs’d from the fruitful glebe, like yonder tree, 

Waxes and wastes, I call it mine, not me.” 

The Principles of Cognition 

One of the numerous debts which the theory of mental, 
testing owes to Professor Spearman is the investigation of 
the principles of cognition. Other workers, in the field of 
testing, had limited themselves to the construction or the 

analysis of tests, but he was the first to take a comprehensive 

survey, by providing a philosophical background against 
which to evaluate any test. The nature of intelligence can 
only be adequately discussed when the principles of cognition 
have been set forth, for whatever else intelligence may 
comprise, it is undoubtedly primarily a cognitive function., 
According to Professor Spearman’s acute analysis there are 
three such principles. They are all said to be self-evident, 
and as they deal with intellectual processes they are described 
as noetic. But, since they are also concerned with the genera¬ 
tion of new items of experience, from those which are already 
given, they are called noegenetic principles. 

The first of these principles is formulated thus: ‘Any. 
lived experience tends to evoke immediately a knowing of 
its characters and experiencer.’ The last phrase in the state- 
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ment is meant to indicate that, whenever a person has any 
experience, he is not only aware of it, but, also is aware of 
himself. In other words, every conscious process is, also, 
to some extent, self-conscious. Thus when I feel warm, I am 
aware not only of the warmth, but of myself as feeling warm, 
when I experience an emotion, in addition to being stirred, 
I am aware of myself as being affected. There is not doubt 
that, in human experience, some such process occurs at all 
levels, since otherwise it would be impossible to account for 
the fully developed self-consciousness of later life. When a 
child begins to use the personal pronoun, I, his self-conscious¬ 
ness is well under weigh, and must have had its roots in his^ 
past experience. 

With regard to the first part of the principle the matter 
is not quite so clear. It is not certain that all experience 
can be introspected, which is the apparent implication of the 
principle that experience tends to provoke ‘a knowing of its 
characters.’ Many subconscious processes occur w-ithout any 
possibility of introspecting, and so analysing them. Thus, an 
unmusical person may be able to distinguish a piano note from 
a violin note, but completely unable to say in what the differ¬ 
ence consists. Again, complex emotions have always been 
experienced, but it is only in recent years that psychologists 
have made an attempt to introspect them, and have not yet 
reached agreement as to their analysis. Similarly, all of us 
may meet the same people frequently but find it impossible 
to describe, for example, the colour of their complexion. 
Part of artistic training consists in making the pupil aware 
of colours and forms which he has seen all his life but not 
discriminated. Unless, therefore, we strongly emphasise the 
word tends, in the statement of the first principle, it must be 
accepted with great caution, and may not be true of all sub¬ 
conscious cognitive experiences. 

The second principle, known as the education of relations, 
is stated as follows: ‘The mentally presenting of any two or 
more characters tends to evoke immediately a knowing of 
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relations between them.’ Any of the tests of the analogies 
type illustrates this principle in a straightforward way, e.g. 

retina is to eye as aerial is to... 

Here the two characters or fundaments presented are retina 
^nd eye, and before the test can be completed it is necessary 
to discern the exact relation implied. Of course, there are 
many other relations between these two fundaments, but the 
third fundament, aerial, specifics a relation of a particular sort. 
It is necessary to bear in mind that when relations have been 
discerned, these may become the fundaments for further 
relations, and so on indefinitely. This is the foundation of 
much mathematical reasoning, for the relations between 
certain symbols are themselves symbolised and thereafter 
become the foundation for further relations. 

The third principle, the education of correlates, states 
that. ‘The presenting of any character together with any 
relation tends to evoke immediately a knowing of the correla¬ 
tive character.’ This may also be illustrated by the example 
given above. For, having discerned that the relation between 
the fundaments retina and eye is that part of the eye is 
sensitive to waves, this relation, together with the fundament 
aerial, evokes the fundament wireless set. Any number series, 
illustrates the same principle, e.g , given the series 2, 4, 8, 16, 
32... it is obvious that the relation between these fundaments 
is that of a geometric progression, and, therefore, the succeed¬ 
ing fundaments are determined. 

It is maintained by Professor Spearman that the value of a 
test, as a test of intelligence, rests on the extent to which these 
noegenetic principles are called into play, namely the intro¬ 
spection of experiences, the eduction of relations and the 
eduction of correlates. Any specific test will, of course, 
depend not only on noegenetic processes, but also on those of 
a very different kind, such as sensory processes and the power 
of retention or memory, etc. But the diagnostic importance 
of a test, as indicating intelligence, does not rest on these latter 
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processes, but solely on the former. This opinion, however, 
has been challenged by Professor Thorndike who asserts that 
intelligence is also displayed by such processes as analysis, 
synthesis and organisation of experiences. This is a matter 
of such fundamental importance for the theory and prac tice- 
of mental testing that we shall examine it more fully later. 
In order to be able to do so we must first consider the analysis, 
of the scores obtained in any given mental test. By this means 
we may also hope to get further insight into the meaning of 
intelligence. 

The Tetrad Equations 

It is desirable before proceeding to this analysis, to clear 
our ideas as to the meaning of correlation, a term which we 
have had frequent occasion to use. Two quantities are said 
to be correlated when there is a concomitant variation between 
them. Thus, for example, the intensity of illumination of 
the surface of paper on which I write varies concomitantly 
with the intensity of the source of illumination. The precise 
degree of correlation can, in many cases, be calculated. Thus, 
suppose a group of persons are given two different tests and 
the average marks obtained by the group, in each test, is 
calculated. If the two performances are perfectly correlated, 
then any individual who is above or below the average in one 
test will be, correspondingly, above or below the mean in the 
other. If the performances are completely uncorrelated, 
there will be no correspondence at all in the various individual 
deviations, above or below the mean, in both tests, but such 
deviations will be scattered by chance. When there is some, 
but not complete, correspondence in the deviations on both 
side* of the mean value, there is some correlation between 
the two abilities, [f all the individuals, who are above the 
mean in one test, are correspondingly below the mean in the 
other, the correlation is inverse. A figure can be calculated, 
called the correlation coefficient, which is a mathematical 
function of the deviations from the means in the two per¬ 
formances, and this figure may range from 0 to 1, represent- 
1 ng the extremes from no correlation to complete correlation. 
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For complete inverse correlation the coefficient is — 1. But 
any such figure may be a chance result, due to taking an 
unrepresentative group of persons, and to ensure that the 
result is not due to chance it is customary to compare the 
figure with its ‘probable error.’ If the coefficient is, at least, 
three times its probable error it is considered to be significant. 
It is an advantage to test the persons a second time, so as to 
.guard against disturbing conditions and random errors. From 
the combined results of the earlier and later tests we can 
correct the coefficient and eliminate such random errors. The 
symbol used to express a correlation coefficient is r, and 
subscripts are employed, thus r my indicates the degree of 
correlation between two tests x and y. 

The formula for calculating the correlation coefficient is 

_ Zxy 

r * y ~ Vfjit y l ~ 

where x and y are the amounts of the deviations, for any 
individual, from the means of the group, in each of the two 
tests, and 2 the summation sign. If there is complete 
correlation, deviations from the mean in one test will be 
proportional to those in the other, i.e. x=Jcy , and by simple 
substitution in the above formula we get unity for the value 
of r. If there is no correlation, the corresponding deviations 
x and y will be scattered at random, both their signs and 
their amounts being chance results. For a sufficiently large 
group, Zxy will consequently vanish, giving zero for the 
value of r. Between these extremes fractional values can be 
calculated from the formula. Having obtained the value of 
r the probable error is given by the expression 

.6745 1 ~ r * - 

V* 

This method of correlation has been widely employed by 
Professor Spearman and his pupils to make a thorough 
investigation, not only of various tests, but of the mental 
processes underlying them, with the results that their researches 
have placed the theory of mental testing on a sound scientific 



Mental Tests—2 


399 


basis. We may use this method of examine the ‘Two 
Factor’ theory of intelligence, which has emerged from these 
researches, and is closely related to the unifocal view, previ¬ 
ously considered. According to this theory, it is maintained 
that the performances of any individual in any branch of 
intellectual activity, such as mental tests, depend on a general 
factor g entering into all of them, and a specific factor s 


peculiar to each activity, and further that there are no 
common or group factors involved, unless the activities are 
very similar. The general factor is independent of the specific 
factors, and these are independent of each other. The nature 
of the argument, which is believed to necessitate the existence 
of the general factor, has been stated lucidly by Professor C. 
Burt in the following manner. Suppose we consider a series 
of different intellectual functions which we may call A, B, C, 
D, E, and “let us for illustration assume that these are specific 
manifestations of one common process, more or less essential 
to them all, and therefore connected with them in various 
degrees, then if A correlate with C, D, etc., in progressively 
diminishing degrees in that order, any other function of the 
same series such as B will also correlate with C, D, etc. in 
progressively diminishing degrees in the same order: and 
similarly if the correlation of C with A be higher than C with 
B then the correlation of D with A will also be higher than 
that of D with B; so of E and similarly through the series in 
either direction.” Now varieties of mental, scholastic and 
other intellectual tests have been given to the same groups of 
persons, and the correlation between them calculated. It is 
found, in all such cases, that coefficients of correlation are as 
a rule positive, and frequently high, and whilst they are some¬ 
times low they are only very rarely negative. Correlations 
between the tests are in fact found to exist, not only where 
the form of the tests is the same, whilst the subject matter 
differs, but even where both form and subject matter differ. 
These coefficients may be arranged in a matrix, or table in 
rows and columns so that, on the whole, each is greater than 
-any other to the right of it in the same row, or below it in 
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the same columns and the magnitudes of the correlation tend 
to follow the rate stated above. 

This system of correlations between each possible pair of 
tests in such a series is called a hierarchy. In the early period 
of the working out of the two-factor theory the criterion of 
perfection of the hierarchical order was said to be the perfect 
correlation between any two columns in the matrix or 
table. But this criterion has now given way to the tetrad 
equation, which is more fundamental. On the adequacy 
of this later criterion the validity of the theory rests. It must 
be said, at once, that whether the criterion it valid or not, 
the method of analysing test results by the use of the tetrad 
equation has proved of incalculable value in every sort of 

mental testing. 

We shall now indicate the nature of the method by 
which Professor Spearman proves his theory, referring the 
reader for the proof itself to the appendices of The Abilities of 
Man. Using the letter g to express the general factor, and s 
with different subscripts for the specific factors, we can express 
the numerical results of four different tests x lt x 4 , x 3 and x 4 
as follows, where the Greek letters are ‘weights indicating 
the relative quantities of each factor: 

*1“ "ig + PA 

X2 = *iS + Vi S t 

*3= a 3£ + V3 

Or, in functional notation: 

Xi =/(£, 5 X ), x 2 =/(g, J a ), x 3 =/(g, 5 S ) # x 4 =/(g, s 4 ). 

Now it has been proved by Dr. J.C. Maxwell Garnett that the 
above factor patterns yield the following correlations between 
each pair of tests: 

r x 2 =a i a 2* r x 3 — a i«*a» r i 4~ a i or 4 


r 2 a — a 2 a 3» r 2 4 — a 2 a 4> ^3 4 — *3*4 
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la other words, the correlations depend on the quantity of g 
only, and are not affected by. the quantities of the specific 
factors. This is obviously reasonable, since the correlation of 
two quantities can only depend on something common to 
both. 

Taking the above correlations in groups of four or tetrads, 
and substituting their values, the following tetrad equations 
result: 

^12^3 4 r 1 3 ^2 4 = ^ 
r 1 2 r 4 3 r l 4 r 2 3 = 0 
r \ 3 r 4 2 r i 4 r 3 2 = 0 

Or the equations may be written thus: 

2 r 3 4~ r i 3 r 2 4 == r l 4 r l 3 = **■ 

Thus, it necessarily follows, that if the two-factor theory 
is valid, the tetrad differences must all vanish. The same 
reasoning applies to any tetrad of correlations, which form the 
corners of any rectangle, selected from a table similar to that 
given above. Of course, in any actual case the tetrad differ¬ 
ences in the equations would not be exactly zero, owing to 
errors of sampling, and Professor Spearman argues that the 
actual differences would be distributed by chance, i.e. is 
accordance with the ‘normal’ law of errors. Now Professor 
T l. Kelley maintains that this cannot be the case. For, 
since the chance errors in a correlation coefficient are known 
to be correlated, we ought to expect such errors in the tetrad 
differences also to be correlated, and this would not yield a 
‘normal’ distribution. But let that pass, for though the 
normal distribution may be the real crux in the mathematical 
proof of the theory, the psychological crux is whether it is 
necessary to assume two factors only, if the tetrads do tend 
to the vanishing point, however they are distributed. 

The question, therefore, to be considered, is whether the 
.converse is true. If the observed correlations of a number 
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of test results yield tetrad differences which tend to vanish, 
is the two-factor theory the necessary explanation of the 
result*’ Mr R.C. Tryon has considered this question, and 
comes to the conclusion, on statistical grounds, that the zero 
value of the tetrad equations is not necessarily a proof ot 
the existence of g and 5 . Whilst it is true that, when the 
tetrads vanish, the variables or test results can be expressed 
in terms of two factors, the variables can also be analysed 

into multiple-factor patterns in a variety of ways. Conse¬ 
quently, the fact that the tetrads vanish is net a unique test 
of the two-factor theory. The argument by which the result 
is arrived at may be made clear in symbolic form. Let the 
numerical results of four different tests *i, x 2 , x 3 and x 4 be 
expressed in the following functional form, where each 
different letter should be conceived as itself composed of 
an array of sub-factors. 

Xi= /(fli, b lt c v d ly mi, n lt o i, h’) 

x 2 —f{a 2 > b 2 y e 2 y /c 2 , m 2 , o 2 , f 2 , x) 

X 2 = f(d 2i C 3 , C 2 y U$y ffl$y 1l$y 1 3 , .}) 

Xl = f{Cl\y d^y kfy U\y ft\y 0±y 1 4 , Z) 

Some of the factors, e.g.y w, x t etc., are specific to each test, 
some, e.g.y by c, u, etc., are common to two tests, some, e.g. 
nty t, are common to three of the tests, and ci is common to all 
of them, thus corresponding to the general factor. 

Those factors of the second and third of these classes, 
which are neither specific nor common to all are called group 
factors. 

If we now apply J.C. Maxwell Garnett’s formula to these 
factor patterns we get the following correlation coefficients, 
where the Greek letters represent the ‘weights 7 of the factors 
with the corresponding English letters. Thus the values of 
-the second and third quantities in the first equation would 
be p l b l and Yi c i respectively, and so on for all the others) 
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r i 2^(aia 2 + PiPa + l UiK 2 +o 1 o 2 ) 

r l 3 = =( 3r l*3 + YlY3 + ^1^3 + V 1 V 3 ) 
r i 4 == ( a l«4 + ^4^4+ |, lV4 4-C? 1 <? 4 ) 

r 2 3 = (<V*3 + e 2 e 3'^^2^3+ ^ 3 ) 
r 2 4"( a 2«4 + ^2^4 + ^2^4 + ^2 T 4) 
r 3 » = -K af 4 + V 3 V 4 +W a M 1 + T3T 4 ) 


The magnitudes of the correlations depend on the sum of 
the products of the weights of the factors common to the 
two correlated tests. The two-factor theory assumes that all 
the above weights are zero except the a’s, and that, in 
consequence the tetrads must vanish. But this is only one of 
very many possibilities. 

For the tetrad equations, as before noted, may be written 
thus: 

r l 2 r $ \ = r l 3 r 2 4 ===/ ‘l i r 2 S — -** 

If we substitute the values given above, we get: 

(<*i* 2 +Pi? 2 +Hif* 2 +Oi 0 2 )( * 3 a 1 + v 3 v 4 +iv / 4 + t 3 t 4 ) 

= («i a 3 + Y1T3 + Vif*3 + Vjv 3 )(a 2 cr 4 -f e 2 s 4 -f p 2 l u 4 -f t x t 4 ) 

— («l«4 + ^l ^4 + ^1 V 4 + <7 l r7 4)( a 2*3+^2^3 +(^2^3 + T 2 T 3) 


If these last equations are satisfied, the tetrad differences 
vanish. “It should be immediately apparent that the weights 
of the different factors in the different variables can take 


almost an infinite series of values producing very dissimilar 
r’s, and still lead to vanishing tetrads. In fact the more 
factors at work, the more one world expect the product of 
each set of two parentheses to balance.” 


It was by reasoning, on more or less similar lines, that 
Professor Godfrey Thomson arrived at his ‘sampling theory 
of ability;’ according to which, as previously stated, there 
are a group of factors involved in carrying out any test* 
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such factors being but a sample of the whole number of 
elemental abilities which the person possesses, in brief, the 
non-focal theory. He made experiments by means of dice 
throws and card drawings, and so obtained correlations due 
to factors se’ccted purely at random. His method was to 
assign the chance numbers, obtained in these ways, to certain 
letters of the alphabet, thus getting a series of values for 
‘imitation mental tests.’ When the correlations between 
these chance numbers was worked out, and arranged in 
a matrix of rows and columns, the criteria of the hierarchical 
order were satisfied. In fact “it was found that in every case 
a very considerable degree of perfection of hierarchical order 
was produced, quite as high as that found in the correlation 
data of experimental psychology.” A hierarchy among correla¬ 
tion coefficients, and consequently the vanishing of the tetrads, 
may consequently be a chance phenomenon, due to taking a 
sample instead of the whole population. It this is so, it would 
not be necessary to invoke any general factor to account for 
the zero value of the tetrad differences. The difference between 
the two-factor and the multiple-factor ar non-focal theories 
is that, in the former, all the tetrads are, within the limits of 
error, exactly zero, whilst in the latter zero is only the most 
probable value, the actual theoretical value being distributed 
about zero. It has been demonstrated, also, that the more 
factors there are in operation the smaller the dispersion about 
zero. 

We shall now endeavour to sum up, and to suggest a 
method of reconciling the apparently conflicting views. The 
two-factor theory asserts that the measurement of any ability 
is compounded of a general and a specific factor. The general 
factor g is constai.t for each person, but differs from individual 
to individual, whilst the specific factor s varies for each 
person from one ability to another. The relative importance 
of the two factors may differ widely in any two abilities of 
the same person, and in some cases the specific component 
may be more important than the general. When a Binet 
or any other approved mental test is given, the find score is 
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the result of pooling the scores of a number of diverse 
operations. The validity of this procedure rests on the fact 
that, by pooling the results, the general factor predominates* 
since it occurs in every sub-test, whilst each specific factor 
only occurs once in the general pool. It follows that any two 
extensive series of tests will be in accord with each other, for* 
in both, g will occur in all the sub-tests of each series. 

On the multiple factor or non-focal theory, ability to carry 
out any particular test depends on bringing into play one group 
of specific factors, which act as a unit, out of an indefinitely 
large number of factors. Such specific factors may be reshuffled, 
and combined, in part or as a whole, with others in order to 
perform another test. The conception of system or organisation, 
may, perhaps, help us to mediate between the two theories* 
which at first sight appear so divergent. Every cognitive process* 
which is eductive, depends on same form of mental organisa¬ 
tion or systematisation. If we examine the growth of any 
science we can observe the results of this process of menta 
systematisation in the most developed form. When the theory 
of evolution was formulated, for example, its ultimate effect 

was to bring into one coherent system a mass of facts which 

had been previously isolated. Similarly, the law of gravitation 
enabled men to organise their knowledge of detached data about 
the universe late a more or less consistent and coherent whole; 
and the theory or relativity owing to its more thorough organi¬ 
sation of gravitation and other phenomena has superseded this 
law. In a like fashion the study of comparative philology, by a 
systematic survey, has enabled students of language to reduce 
the languages of the world to a few great families in place of 

an inchoate collection of tongues. 

We may say, then, that the process of mental development 
consists in bringing relatively inchoate data into some degree of 
organisation; and we may assume that the degree of organisa¬ 
tion is an index of intellectual advance. And, just as the indi¬ 
vidual in a highly organised modern state is a member of many 
very diverse groups with different functions, though he is t o 
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same individual in each; so it is not difficult to see how a 
person may organise his elemental mental powers in different 
ways to cope with very different situations. As a professional 
man he is called on to give his opinion on certain problems, as 
a member of a learned society he gives his opinion on different 
facts, as a member of his town council he gives his views on 
other situations; and as the head of a family he decides on yet 
different problems. Yet all these diverse judgements, as they 
proceed from the same individual, have the characteristic colour 
of his personality, and bear witness to the same form and 
degree of mental organisation. His views are those which we 
expect from that particular organised personality. It thus 
appears that, although the elemental abilites used in different 
situations may be very diverse, their peculiar manner and 
degree of systematisation are the same in any one individual, 
but differ from person to person. 

In any mental test, since the test scores indicate the d gree 
of mental maturity, they are also an index of the degree of 
mental systematisation, which in our view is much the same 
thing. And since the degree of organisation is constant in any 
individual at any one period, there is a constant feature 
observable in all his activities. Professor Spearman is, there¬ 
fore, justified by his analysis in concluding that there is a 
constant g involved; and th; other hypothesis is sound in its 
insistence that the factor-pattern or arrangement of th; multiple 
factors is adequate to account for the fact of vanishing tetrad 
equations. The constant g . however, is not a single factor, but 
a large number organised into one stable group, which functions 
as a unity. 

Professor Spearman has shewn wise caution in re r using to 
define his constant factor in any but mathematical terms. In 
one of his formulations he states: “This continued tendency to 
success of the same person throughout all variations of both 
form and subject-matter, that is to say, throughout all cons¬ 
cious asp:cts of cognition whatever, appears only explicable 
by some fac‘or lying depeer than the phenomena of conscious- 
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ness. And thus there emerges the concept of a hypothetical 
general and purely quantitative factor underlying all cognitive 
performances of any kind. Such a factor as this can scarcely 
be given the title of ‘intelligence’ at all; being evoked toexpLin 
the correluions that exist between even the most diverse sorts 
of cognitive performance, it does not deserve a name appropri¬ 
ate to any one particular sort.” If the word ‘feature’ instead of 
‘factor’ were substituted in this statement, it would not differ 
much from the view I am presenting. He has considered various 
possible views of the nature of this underlying constant, and 
was at one time inclined to equate g with the quantity of energy 
that each person possesses, and which he supposed to be con¬ 
stant. But more recently he prefers to replace energy by ‘power,’ 
so as to include time as well as energy as constitutents of the 
unconscious constant factor. 

Professor W. McDougall, who is a firm believer in the 
doctrine of mental energy, h.is funher attempted to define this 
feature of all cognitive processes as ‘‘the power of the individual 
to concentrate his available energy effectively upon the task in 
hand.” He thinks that “effective voluntary concentration of 
attention is undoubtedly capable of improvement by practice. 
Such improvement would seem, in fact, to be the main, if not 
the only, valuable result of most formal education. Long 
practice in such concentration on tasks not intrinsically inter¬ 
esting, no matter from what motive—(fear of the rod, desire of 
self-improvement, desire to surpass oth rs, to win a prize, to 
earn one’s daily bread, to win distinction, or to please one’s 
teacher)—does seem unquestionably to strengthen this power of 
concentration.” In our chapter on “Mental Discipline” we 
have seen that whilst there is something to be said for this view, 
the motive of the task makes all the difference in the world, 
and is not, as he appears to think, irrelevant. Nevertheless his 
final conclusion is one that seems to be closely in accord with 
mine. “For what is the condition of that control and direction 
of effective concentration of energy which is displayed by all 
normal human beings in various degrees? I suggest that the 
reply to this question may be given in one word, integration. 
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Animals are but little integrated; and the same is true of the 
infant. Throughout the early years each normal child becomes 
more and more integrated, the process being promoted by all 
activities and forms of training that develop intellect and 
character. And individuals progress to various points in the 
scale of integration. In proportion to the degree of integration 
achieved, the whole mind works as one system v\hich 
dominates and controls all its parts; in proportion as it does 
this, it is able to concentrate effectively, to direct available 
energy into the channels of the dominant activity of each 
moment.” 

I have shewn in The Mind and Its Body that the concept of 
mental energy is of such doubtful validity that it had better be 
avoided in psychological discussions. If we do so, and bear in 
mind that systematisation or organisation includes all that is 
implied by integration, it will be seen that Professor 
McDougall’s view may be reconciled with mine, though he 
arrives at it by a totally different method. 

A notable contribution to the theory of the nature of 
intelligence, developed by the mathematical analysis of test 
results, has been made by Professor T.L. Kelly. Though he is 
in complete sympathy with Spearman’s general mathematical 
outlook and methods, he has criticised the technique and the 
interpretation of results by which the two-factor hypothesis 
has been arrived at. This hypothesis, it will be remembered, 
assumes that in tests which are not similar, only the general 
factor and specific factors are involved, but that common or 
group factors would occur when the tests were similar. Thus, 
different tests of reasoning, owing to the overlap of specific 
factors in each of them, would exhibit a group factor. Such 
group factors correspond with those common factors of the 
multiple factor hopothesis which are not found in all the tests, 
but only in some of them. A number of such group factors 
have been analysed out by the two-factor school; the criterion 
employed being the failure of the tetrad differences to vanish. 
When this happens, it is assumed that, in addition to the 



410 


Educational Psychology 


general and specific factors, common or group factors are 
present. By this method a group factor of reasoning has been 
distinguished, another of mechanical ability, a third which 
underlies aritherretical ability, and a fourth on which musical 
appreciation depends. With his improved technique Professor 
Kelley has attempted to shew that, not only are there a consider¬ 
able number of such group factors, but that g itself is due to a 
combination of group factors, which his method can disent¬ 
angle. Using a picturesque analogy, he says: “Mental life does 
not operate in a plain but in a network of canals. Though each 
canal may have indefinite limits in length and depth, it does 
not in width; though each mental trait may grow and become 
more subtle, it does not lose its character and discreteness from 
other traits.” 

Such an outlook on mental ability is widely different from 
that of the multiple factor hypothesis, which, as we have seen, 
postulates an indefinitely large number of elementary traits, 
certain units of which may act together, but in different com¬ 
binations when the task is different; much as the pupils in a 
class at school may be combined in one group for mathematics, 
in another for criket, football, dramatics, etc., wherethe same 
individual may form part of every differenl group. And, it 
may perhaps be added, this analogy is much to be preferred to 
the above, since it employs living units; for, after all, a mind 
which performs a test is alive. The general factor g is said to 
be due to inadequate analysis, owing to dealing with results 
obtained from groups of persons who are not sufficiently 
homogeneous. It can be proved mathematically that, under 
certain conditions, the heterogenity of a group may introduce 
spurious correlations. Now any collection of children, even of 
the same chronological age, will be a heterogeneous group, us 
regards degree of maturity, in almost any physical or mental 
characteristic. In any such group it can be easily shewn “that 
individuals possessed of two traits between which there is zero 
correlation (if tested at the same stage of maturity) will shew 
traits which are correlated when the individuals of the group 
are tested at different levels of maturity, provided only that 
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there is correlation between the two traits at maturity. Now r 
the writer is unaware of any mental traits in which growth 
during the days of childhood does not take place. And thus 
for all traits in which the status of the child is low in very early 
life and high at adulthood there is a necessary correlation 
between the maturity of the traits.’* Hence the almost universal 
correlation of mental abilities, which Sepearman first 
discovered, and which led to the formulation of the two-factor 
theory. 

What is true of maturity is likewise true of any other 
influence which produces a heterogeneous group, e.g. differences 
of race, sex and nurture. Arguing on these lines, Professor 
Kelley maintains that the general factor is a spurious result, 
which can be adequately accounted for by a combination of 
group factors of varying degress of heterogeneity. In addition 
to the group factors previously enumerated, he has analysed 
out from the general factor other group factors; such as one 
underlying the manipulation of spatial relations, another for 
memory, and above all, a verbal factor. He claims that fully 
one-half of the general factor is represented by this verbal 
group factor; and, as the proof of the two-factor theory “has 
not allowed for sex, race, or nurture, and probably not adequa¬ 
tely for maturity, it is truly as open question whether any g 
factor at all would exist if these things had been properly taken 
into account.” 

Now, it seems to me, that to regard such considerations as 
maturity, race, nurture, etc. as ‘factors’ tends to obscure the 
psychological issue by a mathematical bias. All these are 
highly important influences which afreet test results, But they 
can hardly be considered as factors in the mathematical sense 
of the term. A difference of maturity or sex will obviously lead 
to a difference in the degree or the form of mental organisa¬ 
tion. And the effect of nurture, apart from differences of mental, 
content, are wholly explicable in terms of mental organisation. 
A well-educated person is one who has a well-ordered mind; 
such systematisation being what education invariably aims at 5 . 
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or should try to produce. A group ‘factor’ represents a system 
which has become stable, by the various parts having acquired 
a particular ‘set,’ just as a team of players tend to become 
must and more a unit. So that, once again, we must fall bulk 
on the concept of systematisation as the means by which to 
reconcile the diverse views reached by the mathematical treat¬ 
ment of test results. The mathematical analysis is indispensable 
in analysing test scores, but the interpretation of the results 
obtained by analysis must be accomplished by psychological 
considerations. Regarded from this angle, a particular factor- 
pattern represents the form and degree of organisation of a 
person’s abilities. The conflicting interpretations of the analysis 
of the tests can all be accounted for by assuming that mental 
tests measure the degree of mental systematisation attained by 
the person. Such degree is due to a variety of causes, of which 
maturity is only one, and nurture a much more important 
influence. We thus reconcile the controversy as to whether tests 
measure nature or nurture by remembering that, whilst nurture 
cannot be eliminated, the possibility of attaining any particular 
degree of mental organisation is innate. Education can only 
provide the material and the opportunity, and help the person 
to reach that degree of mental systematisation which his cons¬ 
titution is capable of. 


It is instructive, before leaving this issue, to note a partial 
agreement with our view by Professor Thorndike who, as we 
stated before, has been associated with the development of tests 
almost from their inception. He thinks that we cannot get 
nearer to a meaning of intelligence than that given by general 
opinion; and, therefore, we must accept as measures of intelli¬ 
gence “the measures of different products produced by human 
beings, or of different ways taken by them to produce the same 
product, each of these products and ways having value attach¬ 
ed to it as an indication of intellect by a somewhat vague body 
of opinion popular or scientific.’’ He thinks that to restrict our 
measurements, as Spearman would do, to the introspection of 
experiences, the educing of relations and correlates is inade¬ 
quate; since “analysis, selection, and organising seem to be as 
deserving of consideration as the perception and use of rela- 
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tion>” (italics mine). By relying on the consensus of opinion as 
to what constitutes an intellectual task, he collected a number 
of well-tried and approved tests, namely the completion test of 
Ebbinghaus, arithmetical problems, vocabulary tests, and teds 
for understanding connected discourse or following out direc¬ 
tions. Samples of these were given at the end of the last 
chapter. Finding that these correlated very highly with one 
another, and with other tasks which are regarded as intellectual, 
and with the usual tests of intelligence, he employs the above 
four tests as an adequate measure of what is meant by intelli¬ 
gence. It will be remembered that Binet used a somewhat crude 
form of this procedure. He, too, selected tasks which he and 
others regarded as intellectual and then tried them out. But the 
had not at his disposal the method of correlation and the 
refinements of statistical procedure which have enabled Pro¬ 
fessor Thorndike to give the method scientific validity. On 
Thorndike’s view, any test is a good test of intelligence, which, 
if applied to a group of persons, gives numerical results which 
correlate highly with the reputed intelligence of such persons, 
as estimated by those who know them well, or by such a test as 
a Binet-Simon te>t. And such a view chimes in well with the 
position we have taken. For, since the same organisation may 
accomplish many diverse purposes, so the form and degree of 
mental organisation that a person has reached may be tested by 
different tests. It is necessary to remember that the final court 
of appeal, in all mental testing, is the opinion of those who 
know the testees intimately, and can thus grade them for intel- 
hgence to a first degree of approximation. 

Performance Tests 

All the tests so far considered have been of the verbal type, or 
at all events have assumed a certain facility in the manipula¬ 
tion of language. And mathematical analysis has, as we saw, 
shewn that the verbal factor may largely account for the test 
scores. It is conceivable, however, that intelligence might be 
displayed by processes which do not demand the use of langu¬ 
age. For testing this practical kind of intelligence certain, 
performance tests’ have been devised. These are practical 
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problems requiring for their solution the manipulation of some 
concrete material, or the perfermance of some specific act, 
which can be accomplished without verbal aid. In all perfor¬ 
mance tests it is possible that internal speech or verbal imagery 
may be employed, but such aids are not essential, and the 
emphasis is on the practical and concrete rather than the 
symbolic and the abstract. Of such concrete tests, the most 
frequently used for individual, as opposed to group testing, are 
the following. The ‘maze test’ in which a series of mazes gra¬ 
duated in difficulty have to be threaded by a pencil line. 
Another test is called the 'cube imitation test and consists of 
four cubes placed in front of the subject, and tapped one after 
another in more and more complicated patterns by the tester, 
and the subject has to reproduce the pattern by tapping them 
himself. The ‘substitution test’ consists of a row of different 
shapes, circles, squares, etc., each with an enclosed number. 
The shapes are reproduced in rows in diverse orders and the 
shapes are reproduced in rows in diverse orders orders and the 
subject has to insert the carresponding numbers in each. In the 
‘picture completion test’there are various scenes representing 

a continuous story. Each scene has a square hole cut out and 
the subject has to fill it in from a number of spare squares. As 

these spare parts are sometimes interchangeable, with disastrous 

results to the meaning of the scene, some ingenuity is required 
for the choice. Then there are various kinds of ‘formboards 
or boards with recesses or insets cut out in different shapes. 
The subject is given certain problems, in each of which he must 
•work out the minimum arrangement of the blocks in the insets 
necessary to make room for one or more blocks outside the 
recesses The ‘cube-construction test’ consists of model cubes 
of different sizes, and a set of smaller cubes from which the 
models may be built up. The models are painted, and intelli¬ 
gence is displayed in the selection of the appropriately painted 
smaller cubes to construct the larger, in the least number ot 

•moves and in a given time. 

All the performance tests are time tests to some extent. So 
that a person who simply gropes about, without any intelligent 
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insight into the meaning of the situation, cannot succeed 
within the given time. In all the above tests a certain amount 
of manual dexterity is, of course, involved. But it plays no 
greater part, in some of the tests, than dexterity in using a pen 
plays in writing an essay. Nevertheless, owing to the importance 
of such dexterity in many occupations, tests of a simple kind 
involving mainly deftness of fingers, have been employed for 
testing fitness for certain simple vocations. A more complicat¬ 
ed performance test is a ‘test of mechanical aptitude, consist¬ 
ing of the separate parts of a series of ten common objects, 
such as a bicycle bell, a door look, etc., which have to be 
assembled in a gives time. Such a test presupposes not only the 
ability to perceive the relations of the separate parts, but also 
some insight into their functions. 

For ordinary verbal mental tests, ability increases progres¬ 
sively with age, owing to the fact that mental organisation, as 
a whole, steadily improves. But for performance tests this is 
by no means the case. Thus for a group of 57 pupils, whose 
mean chronological age was 13 years 10 months but whose 
average mental age was \2\ years, the following table shews the 
mental age they appeared to have by the performance tests, 
using the norms published for each test. 


Mazes 

Cube 

Immitation 

Substi¬ 

tution 

Piet. 

Comp. 

Cube 

Constr. 

Form 

board 

12 

13* 

15 

14} 

I3i 

lOJ 


It is quite clear that it would be a mistake to combine the 
results of all these tests to arrive at a ‘practical* mental age. 
The abilities involved seem to grow at varying rates; the speci¬ 
fic operations, involved in each test, bringing into play relative¬ 
ly discrete mental systems, dissociated from the central mental 

organisation. 

For the more complicated mechanical aptitude tests, analy¬ 
sis by means of tetrad equations has revealed that success is 

determined by: 
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1. general intelligence, and 

2. a mental system or group factor concerned with per¬ 
ceiving spatial relations, 

3. the group factor of manual dexterity. 

The predictive value of such tests for future skill in any occu¬ 
pation must, therefore, depend on the relative importance of 
each of these organised systems of abilities which a particular 
kind of mechanical work involves. 

An analysis of manual skill has recently been undertaken 
by Dr. J.W. Cox. He, too, found that the processes involved 
are very complex, and do not mature at the same rate. 
Analysis, by means of the tetrad equation technique, disentan¬ 
gled four factors, or as we prefer to say, four modes of orga¬ 
nisation of abilities. A general factor which, as it had a high 
degree of correlation with tests of general intelligence, reveals 
the general mental organisation of the persons. The second 
and third factors were, respectively, the ability to understand 
and solve problems involving moving mechanisms, and a factor 
of manual dexterity. Both these were group factors common 
to certain forms of skill. And finally, there are specific factors 
peculiar to each manual operation. For simpler manual opera¬ 
tions, the general factor appears to play no part, and the two 
group factors are also less in evidence. That is to say, in 
the simpler manual skills, an isolated organisation of mental 
aptitudes is at work, dissociated from the general capacity of 

the person. 

An important fact was brought to light in this research, 
confirming the conclusions we arrived at in the chapter on 
“Mental Discipline.” Prolonged practice in one manual opera¬ 
tion, such as assembling work of a particular sort, had little or 
no influence on other kinds of assembling work. When, how¬ 
ever, instruction was given in the basic principles underlying 
assembling operations, a very considerable transfer of skill to 
other operations, and a greater speed of acquisition ensued. 

It is thus clear that practice per se or unenlightened practice 
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is of very limited scope, and, as it does not provide insight 
into principles, it is barren, whereas, instruction in basic 
principles, since it leads to insight, stimulates the person to 
further insight and provides him with an incentive to improve. 
Thus, the same considerations which apply to purely intel¬ 
lectual tasks appear to hold good for questions of manual 
skill. The incentive given by understanding is sufficient to 
influence a man’s whole intellectual organisation. One the 
other hand, mere practice, without insight, is dissociated from 
the general intellectual life, and not taken up into the general 

organisation. 

Child Guidance 

The original purpose for which mental tests were devised was 
to discover the lower grades of intelligence, in order that 
mentally defective children might receive suitable educational 
guidance. But the progress of research has extended its use of 
the tests to those who are normal and supernormal. Many 
educational authorities in Great Britain employ a mental test 
in order to pick out those pupils whose intelligence is sufficient 
to enable them to profit by a secondary education. The usual 
method of selection is to give a scholastic examination in 
Arithmetic and English, but in some cases this is supplemented 
by a mental test The question, therefore, arises as to whether 
such a test has a predictitive value over and above that of the 
scholastic tests. Obviously the way of deciding the matter is to 
find out which of the tests correlates to a greater degree with 
success in secondary school work. In a recent investigation in 
an English county pupils were selected for secondary education 
on an admission examination consisting of English, Arithmetic 
and a mental test, to each of which equal weight was assigned. 
The progress of every pupil was, thereafter, estimated each 
year by the teachers in the different schools, and at the end ot 
five years a special assessment was made of the suitability they 
had shewn for the secondary school course. A group of nearly 
120 pupils, whose assessments corresponded closely with the 
results of the School Certificate Examination, was the selected 
from several schools, thus providing an independent crite- 



418 


Educational Psychology 


rion of the school records. The correlation coefficients between 
the separate subjects of the entrance examination and the final' 
school assessment were as follows: Arithmetic .25, English .42, 
Intelligence test .48. When the marks of the scholastic and 
intelligence tests were combined the coefficient was found to be 
.53. Hence the intelligence test has most predictive value and 
arithmetic least; whilst a combination of scholastic and mental 
tests is best of all. 


Mental tests are now employed, not only to guide education 
authorities but to give help to parents and teachers in the 
important matter Jof child guidance, for ‘difficult children.’ 
Psychological tests are but one of the several means employed 
to get a diagnosis of children who are maladjusted, for child 
guidance is an art rather than a science, and employs a variety 
of means to get a clear view of the case. A quarter of a century 
ago, in Chicago, Dr. W. Healy was the pioneer in bringing to 
bear a battery of psychological, medical and social data on the 
investigation of youthful delinquents. The idea rapidly spread' 
in America, and child guidance clinics were established in 
various towns in order to use the same methods to deal 
with difficult behaviour cases of all kinds, and not only delin¬ 


quents. In 1927 the East London Child Guidance Clinic was 
the first to be established in Great Britain and others have 
since been founded. “The child guidance clinic is an attempt 
to marshal the resources of the community on behalf of the 
children who are in distress because of unsatisfied inner needs, 
or are seriously in conflict with their environment—children 
whose development is thrown out of balance by difficulties 
which reveal themselves in unhealthy traits, unacceptable beha¬ 
viour, or inability to cope with social and scholastic expecta¬ 
tions.” It deals with such children by attempting to find out 
i.nd remove the deeper causes of maladjustment. The Hadow 
scheme of reorganisation in England is an attempt to provide 
a variety of schools to meet the needs of varying intellectual 
capacities. But, even when it is complete, we have to realise 
that the capacity to utilise educational opportunity is as funda¬ 
mental as the opportunity itself. A child’s reaction to educa- 
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tional opportunity is a function of several variables, chief 
amongst which are his inheritance, his health, psychological 
development, and his family and social environment. Early 
maladjustments arising from any of these causes may lead to 
emotional stresses which breed the neurotics, the social 
inferiors, the rebels and the mentally unstable. Owing to the 
plurality of causes which may produce a badly adjusted person, 
child guidance clinics employ the services ot the psychiatrist, 
the psychologist and the social worker, whose combined 
findings are focusoed to serve as a guide for diagnosis and 

treatment. 

Children who are treated at such clinics are usually those 
whose intelligence is normal, and whose difficulties are trace¬ 
able to some emotional strain between the child and its parents 
or other relatives, or teachers, or to a lag between the child s 
capacity and his school work, or it may be same extreme from 
of anti-social behaviour, or some deep-seated personality diffi¬ 
culty. Thus in the East London Child Guidance Clinic out of 
the 1,200 reasons, relating to boys and girls up to seventeen 
years of age brought for treatment over a period of seven years, 
the order of frequency of the different symptoms was as 
follows: Nervousness, excitability 255. Backwardness 130, 
Beyond control 115, Theft 124, Enuresis 87, Aggressive, des¬ 
tructive 70, Unmanageable at school 63, Masturbation, sex 
difficulties 37, Night terrors 45, Temper tantrums 43, Stammer 
45, Habit spasms or nervous movements 30, other speech diffi¬ 
culties 29, Inability to keep a job 26. Depression 15, Truancy 
21. The other symptoms, roughly 6 per cent of the total, 
occurred with a lesser frequency. The same child may, of 
course, and often does, display more than one symptom. The 
task of the clinic is to trace these symptoms to their underlying 
causes. It is sometimes found that the ultimate cause is not 
mainly in the child, but in some emotional imbalance of the 
parents who are then either enlightened as to their own condi¬ 
tion, or some treatment is suggested to them, as a result of 
which they may change their attitude towards the child and 
thus resolve the difficulty. In some cases the difficulty may be 
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met by placing the child with foster-parents for a limited period 
until the emotional strain is relaxed. 

Each child receives a fourfold study, social, physical,, 
psychological and psychiatric. The home environment is inves¬ 
tigated by a social worker, and a physical examination by the* 
doctor may bring to light certain unsuspected physical defects. 
Such defects may not be important for general health, but may 
influence a child’s feeling about himself, and so contribute to 
his emotional situation. Individual psychological tests of the 
Binet-Simon type are given, and the intelligence quotient is 
found. Should the child prove mentally defective, he is referred 
to the appropriate institution, as such cases are not treated in 
guidance clinics. Of 300 children brought to the clinic named 
above two thirds had I.Q.’s either normal or super-normal. 
Selected performance tests are also given, and this affords the 
psychologist a good opportunity of observing the tempera¬ 
mental behaviour of the child. An important part of a clinic is 
a playroom where, unknown to himself, the child’s social 
behaviour is carefully observed. In this way some estimate of 
his social attitudes is gained, and information on all such 
matters is also obtained from parents and teachers. Emotional 
difficulties of the child may have the widest repercussion on his 
whole mental development, including his ability to cope with 
his school tasks. Thus, it was found that over 30 per cent of 
the children brought to the clinic for general backwardness had 
either normal or supernormal I.Q.’s. So, their scholastic back¬ 
wardness cannot be attibuted to mental retardation, as parents 
and teachers are sometimes apt to suppose, but lies probably 
in some emotional cause. On the other hand, there is much 
evidence to show that specific backwardness, such as linguistic 
or arithmetical disability, may engender a severe feeling of 
inadequacy and consequent emotional disturbances. These, 
and neurotic symptoms generally, are the special province of 
the psychiatrist, who gets a general impression of the child at 
one or more interviews. 

When all the above data have teen collected, a staff meet¬ 
ing is held to which all interested in the welfare of the child,. 
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including parents and teachers, are invited. At this meeting all 
the facts are pooled and discusse j, and a diagnosis of the case, 
and methods of treatment are suggested. Such integration of 
the facts, in the light of each other, is perhaps the most impor¬ 
tant single contribution which the child guidance clinic has 
made to the problem of child behaviour. The object aimed at 
is to better the child’s total adjustment to life, rather than the 
removal of a symptom. It is the symptom which distresses the 
parent of the teacher, but to deal with that alone is futile; for 
such deviations from normality must not be regarded in isola¬ 
tion, but interpreted in the light of the child’s total reactions 
to life. Thus some children have been known to steal in order 
to give presents to their friends; by this lavishness attaining a 
sense of superiority in order to overcome an inferiority 
complex. When dealt with in this combined way, by those who 
have a sympathetic understanding of children, it is found that 
more than half the cases can be satisfactorily adjusted. Apart 
from the help given to ‘difficult’ or maladjusted children, the 
spread of child guidance clinics will, in the long run, change 
the attitude of teachers and parents to the behaviour of the 
normal child; just as the investigation of the intelligence of the 
defective child has contributed so markedly to our views on 
normal and supernormal intelligence. 

Vocational Guidance 

Another field in which the value of mental tests has been 
adequately proved is that of vocational guidance, though here, 
also, the tests are only one of many considerations brought to 
'hear on the problem. The complexity of the modern business 
and professional world, with the evergrowing sub-division of 
functions, makes it impossible for parents or teachers to have 
the necessary knowledge to give adequate advice. Moreover, a 
young person’s interest in a definite occupation .is by no means 
a certain criterion of his suitability for if. He may be interested 
iu engineering, but lack the intelligence to pass any of the 
examinations required. On the other hand, a test may show 
that an adolescent has a degree of intelligence sufficient for a 
specific occupation, but he may lack the necessary tempera- 
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mental or other personal qualities essential for success in it. In 
1 921 the National Institute of Industrial Psychology began a 
series of researches into this complex problem, which are still 
in progress. At first it was thought that tbe problem could be 
tackled on purely scientific lines, by means of suitable general 
tests of intelligence, and tests of aptitude for specific occupa¬ 
tional processes. It was hoped, in this way, by analysing, 
abilities and occupations to fit one into the other. But it soon 
became evident that this approach was much too simple. 
Moreover, it has become clear that we shall never be able to- 
devise special vocational tests for every occupation. Like child 
guidance, vocational guidance is becoming recognised as an 
art, in which an array of data must be assembled and con¬ 
sidered in the light of a variety of different considerations. 
Moreover, the determination of vocational aptitude must vary 
greatly with the age of the person to be advised. The scientific 
data must be delicately balanced, and wisdom, tact, and 
discretion are as essential in the adviser as they are for a 
physician who is to win the confidence of his patient. 

The methods adoped by the National Institute are being 
gradually improved in the light of experience, but it will help 
to crystallise our ideas if we give an account of an experiment 
conducted by them with 1,200 pupils, of the approximate age 
of fourteen years, about to leave elementary schools. A 
procedure which is suitable for this age must be considerably 
modified for adolescents of the age of sixteen to eighteen years. 
Nevertheless, the underlying principles are, perhaps, more 
clearly discerned at the earlier age, since the problem is 
infinitely more difficult, as the pupils are still largely unspecia¬ 
lised. Of the 1,200 boys and girls half formed a control group, 
who received the advice ordinarily given to a pupil about to 
leave school, whereas the others were advised on the basis of 
a careful consideration of the integrated data derived from 
various sources. For each pupil of the experimental group 
information was obtained and classified under the following 
heads: home conditions, a thorough medical examination, 
intellectual capacity, and character traits. The information 
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about the homes was obtained from the teachers or from visits, 
which enabled the investigators to form some estimate of the 
vocational plans of the parents, and the pupils hobbies and 
other interests. The medical examination was able to rule out 
certain occupations such as those involving good sight, 
muscular or nervous strain, exposure to weather and so forth, 
where there were contra-indications against these. 


Some attempt was made to get a survey of the total perso¬ 
nality, as shewn by the impression that was left on the minds 
of the investigators, teachers, etc. with whom the pupil came 
into contact. However difficult this may be, and it is undoub¬ 
tedly impossible except for those who have natutal intuition 
into character, it is evident that the personality as a whole, as 
distinct from separate items within it such as temperament, 
special interests, etc., is by far the most important considera¬ 
tion in giving vocational advice. Various temperamental tests 
have been devised to assess temperamental differences, but so 
far none has proved satisfactory, and reliance has to be placed 
on general impression. By a like method of impression, at 
close range, an attempt was made to assess various emotional 
and moral qualities which are necessary in vocations. A 
schedule was drawn up referring to such things as appearance 
and manner; general attitude such as alertness, carefulness, 
leadership as shewn in assertiveness, self-confidence, etc., 
general instinctive tendencies such as fearfulness, etc., emotion¬ 
ality as exhibited in excitability or apathy, and so forth. These 
were graded on a five fold scale, and teachers indicated the 
point on the scale they thought appropriate. Some similar 
system is now in use for older pupils, and the parents and 
teachers of those seeking individual guidance fill up a schedule 
before the applicant is examined. For, it is obvious that 
inappropriate or undesirable character traits may obscure 
valuable intellectual qualities; and, on other hand, such 
features as persistence may compensate for lack of quickness. 
Many of the above characteristics were manifested during the 
subsequent psychological examination, and recorded as an 
impression by the psychologist. 
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Each pupil was submitted to a group test of intelligence 
and the intelligence quotient was obtained. This was followed 
by a variety of performance tests, both those in which the 
appreciation of spatial relationships determined success, and 
the others; as enumerated in an earlier section of this chapter. 
By this means, certain special abilities of a mechanical nature 
were disclosed. As in the case of child guidance, all these 
data, character traits, physical condition, home conditions, 
general and specific capacity, are co-ordinated and integrated 
at a conference at which the various investigators and the 
teachers are present. The method adopted, in deciding how 
to employ the data, is that of progressive elimination. Thus 
the pupil's I.Q. limits the range of possible occupations. The 
range is further limited when his temperamental and character 
traits are taken into account. Some idea is thus obtained 
from the integration of his intelligence, his abililies and his 
character, of the broad kind of occupation for which he u 
best fitted; whether for work dealing primarily with people such 
as a salesman; with concrete things, such as score form of 
skilled labour; or with books, writing, or figures, such as a 
clerk. And finally any medical findings such as your physique, 
liability to nervous strain, etc. will limit the scope once more. 

In some cases, but in a veryfew.it is possible to confirm the 

indications afforded by these data by a vocational selection 
test, which has been standardised within some given occupa¬ 
tion, such as dressmaking, clerical work, etc. And the parents 
wishes and the pupils special tastes and ambitions may be the 
best guide of all, in centring attention on a limited range o 
occupations most suitable to his capacities. 

It is clear that, when this stage is reached, the conclusion 
can only be valuable if the vocational advisers are in 
familiar with the structure of industry, and the opportum 
available within it. They must also be familiar wi 
methods of entry, such as conditions of apprenticeship, 
of training necessary and so on. When a decision is finally 

reached a choice of two more suitable occupations is sugges 
to the parents, with an indication of the reasons. 
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Now the virtue of this elaborate method rests on the 
assumption that certain qualities and abilities will make for 
success and happiness in certain occupat.ons, and also 
it is possible to establish some degree of congruity be we . 

such abilities and the task, demanded ‘i;P“ ‘ 

h"ee„ es^ted, these assumptions ate accept, 
question, but in Great Britain the Natronal Institute has 

attempted to verify them. In the experiment, whtch we have 

described, a scale of five degree of congruity, A, B, C D, 
was drawn up, the highest being assigned to an occupat.o , 
which the person would find a chance to develop h.s general 
and special abilities and the lowest to those occupano n 

which the inquiry shewed that he was extremely unhkely to 
be successful or happy. Certain criter.a were used to gang 

the suitability of the occupation undertaken, namely 8 

the tenure of the post, the employer’s report on the efficiency 
of the employee, and the employee’s liking for the work. 

The efficacy of vocational guidance is to be sought in a 
positive association between each of these criter.a and the 
degree of congruity between the post taken by the pupil and 
the advice given. The 1,200 pupils were ‘followed up for 

periods ranging from one and a half to four years and 85 pe 

cent of them were traced. Those who received the expert 
advice showed a consistently greater tendency to remain m one 
post, when it was of the kind advised, than when it was 
different, whereas those of the control group (who received 
only the amateur advice usually given) did not shew this 
tendency to the same degree. The employers’ reports on the 
workers’ efficiency were classified into three classes according 
to their degree of satisfaction. In the experimental group first- 
class reports occureed more frequently in connection with the 
posts of grades of congruity A and B. than with posts o 
grades D and E, whilst, conversely, reports of the third class 
occurred more frequently in connection with posts of grades 
D and E than in any of the others. A similar double relation¬ 
ship was found in the control group, but not to anything like 
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the same degree. Finally, the workers’ expressed sotisfactioa 
or dis-satisfaction was compared with the grades of congruity. 
It was found that satisfaction tended to be associated, more 
often, with posts of high degree of congruity than with those 
of low degree, in both groups. The two former criteria are the 
best, since a person’s satisfaction may be due to causes having 
little relation to the suitability of the work, and on both then 
grounds the method of vocational guidance has justified itself. 


Further researches of a like nature, with improved tech¬ 
nique, have been undertaken in Cambridge, Birmingham and 
Fife, and the results amply confirm th; correctness of the 
advice given. If we call an accordance post one which con- 
forms with the advice given, and a non-accordance one which 
does not, the following results were found in Fife for 85 
children who were given guidance and followed up for two to 

four years. 


No. of Children In Accordance 

Posts 

Satisfied with their work 35 

Dissatisfied with their work 3 


In Non-accordance 
Posts 
22 
25 


In Birmingham the investigators had the advantage of an 
intimate knowledge of local employment conditions. There 
were 330 boys and girls divided into an experimental and 
control group. The former received the expert advice, the 
latter the usual advice given to elementry school children on 
leaving school. The table shews the percentage of first posts 
retained throughout a follow-up period of two years. 


In Accordance 



Posts 

Exp. Group-. 

Boys 

21 

Girls 

35 

Control Group : 

Boys 

7 

Girls 

20 


In Non accordance 

Posts 

1 

4 

i 

15 

15 
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Allowing for the fact that girls are less likely to seek fresh 
posts than boys we see that the drift of children to other posts 
is far greater in the experimental group when the first post is 
not in accordance with the advice given than when it is in 
accordance, whereas in the control group the drift was far less, 
or even reversed in direction. 

So far we have dealt exclusively with elementary children 

of the age of fourteen years, but there is evidence dealing with 

secondary and public school pupils who leave school at the 
ages of sixteen years. Nearly two hundred such individual 

cases have been advised by the National Institute, and 
followed up for a period of two to three years, with the 

following results. 

In Accordance 
Posts 

Satisfied with their work 132 

Dissatisfied with their work 12 

Thus satisfaction is eleven times more frequent than dis¬ 
satisfaction in accordance posts, and only about one and a 

half times as frequent in the other. The feasability of success¬ 
ful guidance may, in the light of these facts, be regarded as 
established. It only remains to introduce the principles into the 

schools. 

A growing number of schools have careers masters and 
mistresses, and it is desirable that these should have some 
training in the methods of vocational guidance. An expert 
psychologist, attached to the staff of the Local Education 
Authority, should guide their work and co-ordinate local 
efforts. The schools have one advantage over any central 
organisation in the matter, in that they can get a cumulative 
record of a pupil’s progress. But, of course, the schools cannot 
have the knowledge ot industry which only experts can give. 
Nevertheless, they can readily get assistance and information 
from expert authority and enlighten pupils and parents by 


In Non-accordance 

Posts 

29 

19 
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means of pamphlets, lectures and films. The careers master 
should keep a cumulative record cencerning the pupils on a 
file, which ought to include the results of psychological exami¬ 
nations, medical history, notes on temperament, character, 
special interests such as hobbies and the like, provided by 
masters who know the pupils intimately. Vocational advice 
would thus be the last step in a continuous process carried out 
during the pupil's whole school career. The function of the 
careers master should be to try to adjust the pupil's ambition 
to his proved capacities, as established by the cumulative 
record. It is not his business to attempt to force the pupil s 
inclination, but to persuade him, in such a manner that the 
pupil makes his own choice in the light of relevant informa¬ 
tion. The careers master can help him to rule out occupations 
unsuitable to his abilities, and guide him to a provisional 
decision as to the general type of work most fitted to his 
capacities and temperament. He must remember that the facts 
he accumulates for vocational guidance are only direction posts, 
and not definitely marked out tracks along which the pupil 
must travel to a successful and happy career. 
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